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All-new 8-inch Model “B’’ Deluxe Astrola with clock drive, setting circles, rotating 
tube,( four orthoscopic oculars (packing and crating included) $590.00. 


OTHER ASTROLA TELESCOPES 
6-INCH STUDENT 


Complete with equatorial mounting and three eyepieces 
$194.50 
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NOW AVAILABLE — ZOOM OCULAR!! 

Cave Optical announces the availability of its sensational new 
“ZOOM” EYEPIECE—designed on the principle of the television 
Zoomar camera lens but adapted to the needs of astronomy! 
With a twist of the knurled ring, you can reach any effective 
focal length between 4mm and 21mm using just one ocular— 
a range of magnifications with a 6-inch f/8 reflector of from 
250x down to 55x. Precision-designed to give top-quality 
images at any setting. Just “dial’’ the magnification you need 
for the object at hand—a whole set of eyepieces in one. 
Only $27.95, postpaid. 














American Made— Available Nationally on Time Payments 


We proudly present the completely new _ 8-inch 
Astrola Deluxe Model reflecting telescope. This instru- 
ment is permanently mounted on a heavy steel pedestal 
for permanent installation . . . ideal for small amateur 
or school observatories, This Deluxe Astrola is equipped 
with a smooth and accurate synchronous electric clock 
drive, a fully rotating tube, and finely divided 6-inch 
brass setting circles. Incorporates the finest hand-correct- 
ed parabolic 8-inch Pyrex mirror; Pyrex elliptical diagon- 
al; both mirrors aluminized by Pancro Mirror’s exclusive 
process of aluminizing. 


Finest Parks Fiberglas tube, conventional four-vane or 
circular spider, new combination rack-and-pinion and hel- 
ical focuser, and four Brandon orthoscopic oculars (or 
three oculars and our new Barlow lens). 


The equatorial head is made entirely of No. 365 alumi- 
num castings (T-6 heat-treated). The polar-axis housing 
incorporates two massive Sealmaster ball-bearing inserts. 
The clock drive is of exceptionally heavy construction, and 
all components, with the exception of the permanent ped- 
estal, shafting, and setting circles, are of cast aluminum. 


Each Astrola—whether Student, Standard or Deluxe—is 
guaranteed to give truly outstanding optical performance 

. will give identical images inside and outside of focus 
with high power . . . will reach at least the Dawes’ limit 
of resclution on nights of good seeing. 


This all-new, permanently mounted 8-inch Deluxe As- 
trola (packing and crating included) $590.00. 


NEW PYREX TELESCOPE MIRRORS 
AND REFIGURING 


If your present telescope is not giving truly outstanding per- 
formance, let us refigure your mirror to our standard quality, and 


furnish you an elliptical diagonal plus aluminizing, return postage 
prepaid. 


NEW PYREX MIRRORS REFIGURING 

£/5 through f/10 £/5 through f/10 
6-inch  .......... sissscssseseecvece SP OOOO .. $ 35.00 
8-inch .......... ae $ 92.50 ... . .. $ $0.00 
[OT coer s.. ~ |). SeRen aati tieeaes ... $ 75.00 
12V2-inch seeisctes ....... $250.00 .. .. $120.00 


Immediate delivery on new 6-, 8-, and 10-inch mirrors of normal 
focal ratio. SEND FOR OUR NEWEST 1961 FULL-COLOR CATALOGUE. 


When in Los Angeles-Long Beach area, visit our display room. 
Always in stock are many small reflectors and refractors, plus a 
large assortment of astronomical literature. Generous allowance 
on trade-ins. 


Send for our Newest Full-Color Catalogue 


Cave Optical Company 


4137 E. Anaheim St., Long Beach 4, Calif. 


Phone: GEneva 4-2613 




















FORMERLY THE 
MONTHLY EVENING SKY MAP 


SEPTEMBER-OCTOBER 1961 
VOL. LV WHOLE NUMBER 513 


review of 
POPULAR 
ASTRONOMY 






the 





THE REVIEW OF 
POPULAR ASTRONOMY 


Editor and Publisher 
Donato D. ZaHNer 
Associate Editor 
ARMAND N. Spitz 
Contributing Editors 


Tuomas R. Cave 
Wa ter Scott Houston 


Executive Board 
THEODORE P. DESLOGE 
Ho us E. Suits 
Donatp D. ZAHNER 


Advertising Director 
O. A. ZANINER 


Circulation Manager 
M. A. Moore 


Copyright 1961 by Sky Map 
Publications, Inc. 


Second-class postage paid in St. Louis, Mo. 





COVER PHOTOGRAPH 


Comet Wilson 1961d, as photographed 
on July 25th from 8,800-ft. Mt. Pinos near 
Los Angeles by Alan McClure. Comet was 
discovered on July 23rd but faded in 
brightness rapidly. Its tail was about 20° 
in length, and a fan-shaped sunward tail 
was evident. For further data, see page 12. 
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THE AMATEUR’S FORUM 


The Review of Popular Astronomy 
Dear Sirs: 


The San Mateo Astronomical So- 
ciety will present a program featur- 
ing the new astronomy film, “Uni- 
verse,” an award winner at the 
Cannes, Stratford and Canada film 
festival. Also, a lecture will be 
given by O. Richard Norton of the 
California Academy of Sciences. The 
event will take place at 8:00 p.m. on 
Oct. 14, 1961. Anyone interested 
may contact Richard Johnston, 806 
Fiesta Drive, San Mateo. Calif. 
Phone: FI 5-7783. The event is open 
to the public. 

Richard Johnston 

806 Fiesta Dr. 

San Mateo, Calif. 
Dear Sirs: 

I was very interested in reading 
the letter to the editor by E. Turco. 
It is my belief that what he describes 
as a flare is the sort of phenomenon 
described and photographed by me 
many times. The enclosed reprint 
from The Observatory will be of in- 





terest. I am also enclosing another 
more recent print. See also my article 
in the Jan. “61 issue of Scientific 
American. These “mistaken flares” 
are bound to become more common 
with increasing number of planes, es- 
pecially jets, crossing the disk of 
the sun. W. A. Feibelman 

1063 Findley Dr. 

Pittsburgh 21, Pa. 





Mr. Feibelman did not have the 
benefit of Mr. Turco’s complete 
report of the visual solar flare 
observation which he reported in 
the last issue, in which the latter 
observer viewed a bright “flare” 
well within the disk of the sun, 
not on its limb. Mr. Feibelman, a 
well known observer of aurorae 
and other atmospheric phenomena, 
interested us with his comments, 
however, and we should like to 
excerpt briefly from his report 
printed in THE OBSERVATORY, a 
British journal: 

“I was most interested in Dr. Oh- 
man’s recent observations of “Ap- 
parent Solar Prominences caused 
by Jet Planes crossing the Solar 
Limb.” For the past year and a 
half 1 have been watching and 
photographing the green and red 
flash from a location about 10 
miles from Pittsburgh, Penn. On 
the opposite side of town is the 
Greater Pittsburgh airport which 
also serves as a base for some jet 
planes. Thus, while watching the 
setting Sun, it frequently happens 
that all types of airplanes cross the 
disk of the Sun. 

Numerous “surges” of the type 
described by Dr. Ohmann have 
been seen and photographed. When 
a plane, either jet or piston type, is 
seen near the limb of the Sun, the 
exhaust gases glow brightly and 
appear for as long as 2 or 3 sec- 
onds. The intensity rivals that of 
the Sun and one gets the impres- 
sion that the plane is actually drag- 
ging part of the Sun along. The 
effect has been observed over a 
wide range of elevation of the 
Sun, from 25° above the horizon 
to the last moments before setting.” 


Mr. Feibelman is associated with 
the Westinghouse Research Labo- 
ratories and the Allegheny Observ- 
atory. A photograph by him of 
this interesting phenomenon is re- 
printed here. 

(Continued on page 27) 
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Founders of the American Association of Variable Star 
Harvard College Observatory 
meeting of the organization in November, 1915. (Top 
row, left to right) A. B. Burbeck, Ist treasurer; David 
B. Pickering, Ist president; Solon I. Bailey; W. T. 
Olcott, Ist secretary. (Middle row, left to right) F. H. 


Observers held first 
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THE STORY OF THE AAVSO 


P perge se Pickering, Campbell. 
and Olcott are names _ well 
known in astronomy. Although they 
are no longer with us, they still live 
on through their contributions. They. 
more than any others, are responsible 
for the founding of the American As- 
sociation of Variable Star Observers 
(more familiarly known as AAVSO), 
which in 1961 is celebrating its 50th 
anniversary — a half century of 
achievement. 

Some of you who read this may 
not have heard of the AAVSO. The 
obvious questions are: “What is the 
AAVSO? What does it do? Why 
does it do it?” These will be an- 
swered in detail as the story unfolds, 
but there is no harm in answering 
them briefly now. 
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The AAVSO is an organization of 
amateur astronomers, world-wide in 
scope. Its members observe variable 
stars, estimate their changing bright- 
ness, and send their estimates regu- 
larly to the Association headquarters 
where they are correlated; and the 
data are then sent to astronomers 
throughout the world. Because of 
this wide-spread activity astronomers 
can obtain regular information on 
large numbers of stars that it would 
be well nigh impossible for them to 
obtain from the relatively few pro- 
fessional observatories. That in a 
nutshell is what the AAVSO is, what 
it does, and why it does it. But that 
is not all, for AAVSO is much more 
than a stereotyped organization pro- 
viding scientific data—it is the story 


Spinney; C. Y. McAteer; E. C. Pickering, founder; 
G. F. Nolty. (Front row, on walk, left to right) Rev. 
T. C. H. Bouton; Leon Campbell, Ist recorder; J. L. 
Stewart. Members were posing on steps of Observa- 
tory’s Building “A”, which housed AAVSO for nearly 
half a century. (AAVSO Photo) 
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By R. NEwron MayaLi 


of men and women. Let’s go back a 
century or so and follow it through. 


Many organizations have what they 
call their “patron saint.” That of the 
AAVSO is Friedrich Wilhelm August 
Argelander (1799-1875), a Gérman 
astronomer, famous for his Durch- 
musterung star catalog and _ atlas. 
which contained the positions of hun- 
dreds of thousands of stars down to 
the 9.5 magnitude. But Argelander 
also was the first to begin a serious 
study of those stars whose light had 
been observed to change—variable 
stars. He developed a so-called “step 
method” for reducing estimates of 
brightness to obtain light curves. The 
reduction of observations was a la- 
borious task; but observing these 








This is the first of two articles 
covering the history and activities 
of the AAVSO during the past 50 
years. As a long-time member of 
the AAVSO, a prominent figure in 
amateur astronomy, and, incident- 
ally, the husband of the present 
AAVSO recorder, R. Newton May- 
all is eminently qualified to put on 
paper the story of this internation- 
ally known and respected organi- 
zation. Mr. Mayall, with his wife, 
has co-authored or edited such 
books as “Sundials,” “Skyshoot- 
ing,” “The Sky Observers Guide,” 
and “Field Book of the Skies (Ol- 
cott.)” The second article will ap- 
pear in the next issue. 


stars and estimating their brightness 
was not. 

In 1844, Argelander wrote an ar- 
ticle entitled: “An Appeal to the 
Friends of Astronomy for the making 
of certain interesting and useful, as 
well as easily conducted, observations 
in various branches of Astronomy.” 
He then went on to say: “Therefore 
do I lay these hitherto sorely neglect- 
ed variables most pressingly on the 
heart of all lovers of the starry heav- 
ens. May you increase your enjoy- 
ment by combining the useful and 
the pleasant, while you perform an 
important part towards the increase 
of human knowledge.” 

And other astronomers and lovers 
of the sky did find these stars of in- 
terest. In the early 1880’s a small 
group of amateur astronomers in the 
United States began systematic ob- 
servations. Among them were Chand- 
ler, Parkhurst, Sawyer, Sperra and 
Yendell — all later to become well 
known for their work in astronomy 
and for their discoveries of new vari- 
ables. There were only 18 known 
variables in Argelander’s time. By 
1896 the number had increased to 
393. 

In 1895 a variable star section was 
formed in the British Astronomical 
Association. This section has made 
continuous observations since then, 
but their records are published at ir- 


F. W. A. Argelander, famous Ger- 
man astronomer and “patron saint” 
of the AAVSO. This sketch from 
the AAVSO archives was made by 
H. O. Eaton, who often substituted 
for secretary Olcott in early days. 


No person has_ been 
more closly identified 
with the AAVSO dur- 
ing its half-century of 
existence than Leon 
Campbell, its first re- 
corder. His warmth 
and personal touch, 
whether through per- 
sonal contact or cor- 
respondence, did much 
to give the sprawling 
organization its esprit 
de corps. (Harvard 
News Service Photo) 


regular intervals. All these early ob- 
servers used the Argelander “step 
method” for reducing their observa- 
tions, and the BAA variable star sec- 
tion still uses it. 


Prior to 1900 the Harvard College 
Observatory had become famous for 
its research in stellar photometry. 
Its director, Edward C. Pickering 
(1846-1919) had made over one and 
one-half million observations with a 
meridian photometer of his own in- 
vention. Pickering’s work was of par- 
ticular importance to variable star 
astronomy, because it provided re- 
liable magnitudes for groups of com- 
parison stars in the variable star 
fields. By this means an observer 
could compare the brightness of the 
variable with that of several nearby 








comparison stars whose magnitudes 
were known. An immediate estimate. 
to tenths of a magnitude, could be 
made. But, more important, the ob- 
servations could be used as soon as 
made, thereby greatly simplifying the 
method of reduction. No laborious 
reductions were required, as in the 
“step method.” For their charts ob- 
servers used enlargements of Arge- 
lander’s Bonner Durchmiisterung at- 
las, supplemented with photographs 
of the regions. 


Leon Campbell, as a young man on 
the Harvard Observatory staff, to- 
gether wtih a few other observers, 
carried out observations with this 
new method for many years. Among 
his cooperating observers were Frank 
Seagrave of Scituate, R. I.: Prof. 
Anne S. Young of Mt. Holyoke Col- 
lege; Miss Helen M. Swartz of So. 
Norwalk, Conn.; and Dr. Caroline 
E. Furness of Vassar College. They 
sent their observations to the Observ- 
atory where Campbell correlated 
them. In those days there were nu- 
merous media that published these 
observations, such as the Journal of 
the Boston Scientific Society and the 
old Popular Astronomy magazine. 


Late in 1909, the American Asso- 
ciation for the Advancement of 
Science held a meeting at Harvard. 
Attending that meeting was William 
Tyler Olcott, from Norwich, Conn.. 
who was trained as a lawyer but 
whose greatest interest was astron- 
omy. With his own telescope he had 
observed planets, nebulae, clusters. 
and other objects; and to share his 
pleasure with others he wrote the 
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Field Book of the Stars (1907)—a 
book about the constellations. At the 
AAAS meeting, light curves of vari- 
able stars under observation at Har- 
vard were on display. This exhibit 
impressed Olcott, so much so that 
after returning to Norwich he wrote 
to the Observatory, asking if he could 
become a variable star observer. In 
January 1910, E. C. Pickering gave 
Campbell leave to go to Norwich to 
initiate Olcott in the “art of observ- 
ing variable stars.” 


The pleasures mentioned by Arge- 
lander soon bore fruit in the young 
Olcott, for he made his first observa- 
tions on February 1, 1910. These and 
subsequent observations were sent to 
Campbell. An article by Olcott ap- 
peared in the March 1911 issue cf 
Popular Astronomy, entitled “Varia- 
ble Star Work for the Amateur With 
a Small Telescope.” It was probably 
the first article of its type ever writ- 
ten. It contained specific instructions 
for locating and observing variable 
stars, complete with charts and light 
curves. In the September 1911 issue. 
Herbert C. Wilson, editor of Popular 
Astronomy, asked this question: 
“Can we not have an association of 
observers with a variable star sec- 
tion, a Jupiter section, etc.?” This 
idea appealed to Olcott. who forth- 
with offered his services to organize 
such a group and edit its “month- 
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William Tyler Olcott, 
lawyer, author and 
amateur of astronomy, 
at his telescope. Olcott 
made organization’s 
first observations, con- 
tinued to lead its ex- 
pansion through his 
observing, his writing 
and his personal en- 
thusiasm. (Monthly 
Evening Sky Map 
Photograph) 


ly reports.” Olcott did not let any 
grass grow under his feet, for he got 
in touch with Campbell and Picker- 
ing immediately, and with their bless- 
ing succeeded in getting the observers 
to send their reports to him. 


The first report of the “American 
Association of Variable Star Observ- 
ers” appeared in the November 1911] 
issue of Popular Astronomy. It con- 
tained the observations of Olcott and 
Prof. Anne Young of Mt. Holyoke 
College. The second report appeared 
in the December 1911 issue and con- 
tained 208 observations contributed 
by Prof. Young, Miss Helen M. 
Swartz, and Messrs. Hathorn, Jacob, 
Vrooman, and Olcott. 


Tavs THE AAVSO was born. OI- 
cott’s offer to take over the re- 
sponsibility of publishing the reports 
came at a most opportune time, for 
Pickering had asked Campbell to go 
to Harvard’s southern station in 
Peru, where he stayed until 1915. 
But in the meantime, the reports 
came out with great regularity, and 
the number of observers and obser- 
vations grew. Of great importance 
was the availability of useful infor- 
mation very shortly after it was ob- 
tained and at regular intervals. This 
was particularly valuable to astron- 
omers everywhere. There was no 
great lag in publication. 


With the growing number of ob- 
servers, Olcott felt it would be good 
to get together with as many as pos- 
sible. As Olcott said: “I wanted to 
see what they looked like.” He ar- 
ranged a meeting for April 8. 1914 
in a restaurant on the south side 
of 42nd St. in New York City, just 
west of Madison Avenue. There. un- 
der the influence of good fellowship, 
the AAVSO became a distinct co- 
operative body. Here were men in 
the flesh, and plans could be made. 
Those present at this meeting were: 


Lamour Barbour, New York City, 
N.Y. 

Allan B. Burbeck, North Abington, 
Mass. 

Stephen C. Hunter, New Rochelle. 
N. Y. 


Charles Y. McAteer, Pittsburgh. Pa. 

Edmund Mills, Jersey City, N. J. 

Edmund C. Putman, New York City, 
N. Y. 

William Tyler Olcott, Norwich, Conn. 


A similar meeting took place again 
in the fall of 1914 at the Lorraine 
Hotel on 5th Avenue. This was the 
beginning of regular AAVSO spring 
and fall meetings. The second spring 
meeting was held in New York 1915, 
and in October the first of a long se- 
ries of annual meetings was held at 
the Harvard Observatory, at the in- 
vitation of E. C. Pickering. 

Leon Campbell returned in 1915 to 
find that, under Olcott’s leadership, 
the AAVSO had grown by leaps and 
bounds and already had observers 
contributing from the far corners of 
the world. So too did the number 
of observations and the number of 
stars observed grow. The reports in 
Popular Astronomy were becoming 
voluminous. Olcott had done his 
work well; but with Campbell back 
in Cambridge, it was agreed with 
Pickering that all future reports 
would be sent to Campbell, who 
would prepare them for publication, 
and that Olcott would continue as 
correspondent. 

Olcott loved to write letters and 
he had made friends both far and 
near. He felt that meetings were a 
great boon to the organization. Mem- 
bers became fast friends. But the 
transfer of responsibility for editing 
the reports did not lessen the work 
for Olcott. Like many another fledg- 
ling organization. it had its distress- 
ing moments. The number of ob- 
servers was growing faster than Har- 
vard Observatory could provide the 
charts to be sent to new members. 


No more dedicated man could 








The home and rooftop observatory 
of David B. Pickering in East 
Orange, N. J., as it appeared in 
1916. First president of the AAVSO, 
Pickering (no relation to E. C. 
Pickering) used a 3¥2-inch refrac- 
tor then, later adding a large in- 
strument. (Monthly Evening Sky 
Map Photograph) 


serve an organization than Olcott, as 
those who knew him can attest. In 
the first six years he made more than 
7.000 tracings from enlargements of 
the Durchmiisterung and from pho- 
tographic charts, which he distrib- 
uted to the observers. In Olcott's 
own words: “They were awful to look 
at, but were accurate, which was 
most fortunate.” As a result more 
than 80,000 observations were made 
during the six years. These were 
published in Popular Astronomy and 
filed at Harvard Observatory. 


The Harvard Observatory, through 
Pickering and Campbell, fostered a 
close relation with AAVSO observ- 
ers—a pleasant and profitable rela- 
tion to both—that is retained to this 
day. Harvard Observatory and its 
staff were the guiding hand of science 
and the depository of the work of 
its children. 

During this early period another 
Pickering appeared on the scene— 
David B. Pickering of East Orange. 
N. J. He was a good observer, jovial. 
friendly and generous. From 1916 to 
1920. spring meetings were held at 
his home. Dave, as everyone called 
him, loved the AAVSO as Olcott did. 
Everyone was known by his first 
name, and many were given to writ- 
ing humorous poetry — particularly 
Dave and Olcott. The following poem 
is a good sample; but humorous as 
it is, it shows the impact already 
made by the AAVSO as an observing 
organization. Dave read the poem at 
the 1920 spring meeting held at the 
Uptown Club in New York. 


Ae he ¥iS5 0. 

Said SS Aurigae to U Geminorum— 

“They’re learning more about us than their 
fathers knew before ’em.” 

Said SU Tauri—“Can our secret be un- 
covered ?” 

Said R Cor Bor—“We're lost if we're dis- 
covered.” 

Then up rose SS Cygni—he was bright 
and white and high— 

Standing full 8.2 on the rostrum of the sky. 

As the Dean of stellar sages he was far 
above the others, 


And his beam seemed to break as he ad- 
dressed his weaker brothers: 

“We might as well give up, for whether 
hiding high or low, 

We canrot escape the vigils of the 
A. A. V. S. 0.” 

Then with breathless voice they murmured, 
“Do you think there’s any hope?” 

And he said—“I see the spectre of a dread- 
ful spectroscope.” 

Hearing this, the fainter brothers seemed 
to be so overcome 


That they sank into their places, down 

almost to minimum. 
And just before the sun arose, they heard 

old Mira shout— 
“The Telescopes will get you 

if you 

don't 
watch 
out.” 

David B. Pickering 
New York, May 8, 1920. 


B* 1917 THE AAvso had proved 
its worth. Its members had be- 
come expert observers, piling up an 
enviable record both as to quality 
and quantity. It was time to organize 
formally the widely scattered mem- 





bership. At the annual meeting of 
the Association held at Harvard Ob- 
servatory November 10, 1917, ac- 
tion was taken to incorporate under 
the laws of the Commonwealth of 
Massachusetts. The following mem- 
bers were elected to office: 


President: David B. Pickering, East 
Orange, N. J. 

Vice-Pres.: Harry C. Bancroft. New 
York City, N. Y. 

Treasurer: Allan B. Burbeck, N. Ab 
ington, Mass. 

Secretary: William T. Olcott, Nor- 
wich, Conn. 


A constitution and by-laws were 
adopted. and the charter forming the 
AAVSO as an independent corporate 
entity was received from the Secre- 
tary of the Commonwealth, dated No- 
vember 15, 1918, marking the begin- 
ning of a remarkable growth and 
achievement. 

Harvard College offered its facili- 
ties for headquarters of the Associa- 
tion. and Leon Campbell became the 
official recording secretary, although 
he always signed his letters and re- 
ports as “Recorder.” The contribu- 
tions of the Association’s members 
were particularly valuable to the Har- 
vard Observatory. 


The AAVSO looks to Edward C. 
Pickering as its founder and honors 
him with a bronze plaque at its head- 
quarters, and his portrait on the wall 
continues to watch over its activities. 

Pickering died in 1919 and Solon 
I. Bailey became acting director. In 
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1920, a young man from Mt. Wilson 
named Harlow Shapley arrived in 
Cambridge, and in 1921 he was ap- 
pointed director of the Observatory. 
What would a new broom do? 


Fortunately, Shapley saw in the 
AAVSO a great potential, and a res- 
ervoir of good observers capable of 
doing more than just observing vari- 
able stars. He provided a special 
room where everything pertaining to 
AAVSO would be housed; and in the 
small dome atop the building was 
mounted the Post 6” refractor, which 
had been given to the Association. 


This did not solve all the prob- 
lems, for the number of observations 
and number of stars observed had 
grown to such proportions that assist- 
ance at Headquarters was badly 
needed to keep up with the volume. 
The value of reports published 
monthly—and as soon as possible aft- 
er receipt—was of great benefit to 
members and was of particular value 
to astronomers. So voluminous had 
the reports become they were a bur- 
den to Popular Astronomy and a 
burden on the finances of the or- 
ganization. With the continuity of 
published reports in jeopardy, Shap- 
ley provided an assistant and offered 
to have the reports printed quarterly 
in the Harvard Annals, together with 
brief notes on variables and the 
AAVSO. And so the ties with Har- 


vard Observatory became closer. 


In 1925 the AAVSO began a drive 
for $100,000 for two purposes: (1) 
to be independent, and (2) to honor 
its founder by establishing the Ed- 
ward C. Pickering Memorial Fund 
to promote the cause of variable star 
astronomy. By the time the Associa- 
tion had raised about $7,000, Shap- 
ley suggested that the money be 
turned over to the Observatory De- 
velopment Fund which, together with 
other matching funds, would provide 
a quick realization of the goal of 
$100.000. This was done and in 
1931 the Association’s first Recorder 
was made Pickering Memorial As- 
tronomer at Harvard Observatory. 
his salary being paid out of the in- 
come from the Pickering Fund. 

The establishment of the Fund and 
the inclusion of the contributions of 
the AAVSO in the Harvard Annals 
did much to perpetuate the work of 
this branch of astronomy. Through 
Shapley’s interest in the Association, 
it continued to hold its annual meet- 
ings at HCO. Amplified by the pres- 
ence of members of the staff, they 
were memorable occasions. At these 
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MEAN LIGHT CURVE OF SS CYGNI, 1960 


The erratic variable SS Cygni, whose rise from 12th to 8th magnitude 
often brings irregularities, is one of the most-observed of AAVSO stars. 
Numbers at top of graphs indicated elapsed Julian Day number-dates; 
numbers and characters below curves show epoch of each maximum and 
its type. For further information on variable star observing, see “Through 


the Three-Inch,” page 22. 


meetings the amateur could talk over 
his problems with the professional. 
Mrs. Shapley presided over bounte- 
ous teas on the terrace of their home. 
With such a widely scattered mem- 
bership it was impossible for all 
members to attend these meetings. 

By 1920 the spring meetings had 
been getting too big for Dave Pick- 
ering’s home, so the idea of a roving 
spring meeting was instituted. The 
first roving meeting was held at Vas- 
sar College at the invitation of Caro- 
line E. Furness. Here was set the 
format for all meetings—a serious 
part, a social part, and a good din- 
ner. We became a family and each 
meeting was like a homecoming. The 
roving spring meetings gave the op- 
portunity for more members to at- 
tend and meet. 

From the very beginning the 
AAVSO established an esprit de 
corps that has never diminished. Its 
members were serious-minded and 
were faithful to their observing; but 
with it all there was built up a great 
bond of friendship, even among those 
who were never destined to meet. 


Although the professional astron- 
omer has had much to do with the 
AAVSO’s success, he never has tried 
to dominate it. It is basically an am- 
ateur astronomical organization and 
its business affairs have been run by 
the amateur. From time to time, a 


professional astronomer has become 
its president; and many of them have 
sat, and do sit now, on its council. 


This close association with the pro- 
fessional has meant more to the 
AAVSO than just a routine relation- 
ship. Many of our scientists and well- 
known astronomers of today had 
their interest in science sparked by 
the AAVSO, and they continue their 
support long years after they have 
given up their observing in favor of 
other fields of research. 


As time went on Leon Campbell’s 
efforts were entirely devoted to the 
AAVSO, culminating in his Studies 
of Long Period Variables, a standard 
reference work made possible by the 
contributions of members of the 
AAVSO. In 1949 Harvard honored 


him with a Master of Arts degree. 


In 1949, the time had come for 
Leon Campbell to retire. He had 
nurtured many an amateur in the 
ways of variable stars, some of whom 
he watched grow up and become fa- 
mous in their fields. The accumula- 
tion of data through the years had 
made many changes in the work ne- 
cessary and valuable research ma- 
terial was on file. The work of cor- 
relating and using the records was 
in the hands of the professional; 
therefore, upon Campbell’s nomina- 
tion, the AAVSO Council selected 


another professional astronomer to 








fill the vacant chair. This was Mar- 
garet Walton Mayall, who had been 


associated with the famous Harvard 


astronomer Miss Annie J. Cannon 
and who worked with her on the 
Henry Draper Catalog of stellar spec- 
tra. Mrs. Mayall completed the Hen- 
ry Draper Extension, which was pub- 
lished as the Cannon Memorial vol- 
ume of the Harvard Annals. 


Mrs. Mayall liked the amateur. She 
had been a member of the AAVSO 
for many years and at one time was 
its chart curator. In 1949 she became 
the AAVSO’s second Recorder and 
Pickering Memorial Astronomer. The 
Recorder was the official representa- 
tive of the AAVSO at all scientific 
and astronomical society meetings, 
and was the representative in the In- 
ternational Astronomical Union. Mrs. 
Mayall already was a member of the 
spectral commission in the IAU, and 
she filled Campbell’s post on the vari- 
able star commission. In general 
there were few problems involved and 
few changes to be made. More stars 
were added to the program, a new 
system of correlating data was es- 
tablished, and on the approval of 
astronomers a new system of publi- 
cation was adopted. 





Margaret Walton Mayall, who be- 
came the AAVSO’s second recorder 
in 1949 upon the retirement of Leon 
Campbell. This informal photograph 
was made at Madison convention 
of Astronomical League in July, 
1954. 


LL WENT WELL until 1952. Shap- 

ley had retired and Dr. Donald 
Menzel became director. Menzel has 
been a member of the AAVSO since 
his student days, during which time 
he had been a constant visitor at the 
Campbell home. He had specialized 
in solar physics, but had not lost in- 
terest in variables. But. like many 


others in similar situations, he found 
himself faced with some old _ build- 
ings that needed extensive repairs. 
This being impractical they were 
recommended for razing and replace- 
ment. One housed the AAVSO head- 
quarters; in fact, the AAVSO oc- 
cupied nearly the whole of Harvard’s 
Building “A”. This, together with 
the aftermath of a world war which 
brought with it an accelerated pro- 
gram in other fields of astronomy, 
meant that the AAVSO had to move. 
Moving was not a grave problem, 
but with it came the announcement 
that there would not be room for 
the organization in the remaining 
buildings, and the Recorder would 
no longer be Pickering Memorial 
Astronomer, because the Pickering 
Fund would have to be used for 
purposes other than variable stars. 

This was a blow to the Associa- 
tion, which had felt itself secure. 
There it was, a going organization, 
with no place to go; and no money 
to go on. Surely an organizaton that 
had made such an enviable record 
and whose services would be required 
more and more would not be allowed 
to die. And it didn’t — a new era 
began. 

(Concluded in next issue) 





AAVSO Anniversary Meeting 


The annual Harvard College Ob- 
servatory meeting of the AAVSO will 
celebrate the organization’s 50th an- 
niversary this fall when members and 
guests meet in Cambridge on Oct. 
12-15. Aside from paper sessions by 
members and a projected symposium, 
the AAVSOers will visit the new fa- 
cilities of the Smithsonian Astro- 
physical Observatory and the nearby 
Agassiz Station of the Harvard Col- 
lege Observatory. Saturday morning 
will feature an_ historical session 
which will include movies of previous 
meetings dating back to the 30’s. A 
tea will be held in the main library 
of the Observatory. 


The official banquet. which will 
“serve up” Dr. Harlow Shapley as its 
piece de resistance, will be held on 
Friday evening, Oct. 14th. Dr. Shap- 
ley. whose annual survey of the high- 
lights of the year in astronomy has 
become a regular feature of the fall 
meetings, will revise his routine this 
year to cover the astronomical high- 
lights of the last half century. Rem- 
iniscences by long-time AAVSO 


members will also be a part of the 


program. 





DID YOU KNOW THAT... 


The most successful discoverer of 
comets in the history of astronomy 
began his observatory career as a 
doorman in 1789. 


He was Jean Louis Pons, who 
found 37 comets. not counting “re- 
coveries”. The directors of the ob- 
servatory in Marseilles. where he was 
employed. gave him lessons in as- 
tronomy. 


However. Pons did not use the ob- 
servatory telescopes in his cometary 
discoveries. He made both the tele- 
scopes and the lenses for this work 
himself. 


Of all the comets found in the first 
25 years of the 19th century. he was 
discoverer or co-discoverer of three- 
fourths. Not all that he discovered 
bear his name. Three famous ones. 
comets Crommelin, Encke and Biela. 
were named after other astronomers 
who did computing on their orbits. 


In recognition of his discoveries 
Pons was promoted in 1813 to the 
post of assistant astronomer at the 
Marseilles Observatory. Once he had 
found five comets within eight 


By Patrick V. Rizzo 


months from February to September, 
1808. 

In 1819, Her Majesty Maria Loui- 
sa of Bourdon, appointed him direc- 
tor of a new observatory near the 
city of Lucca, in Tuscany, where he 
discovered 7 comets. The queen of- 
fered a cash prize for comet discov- 
eries and Pons obliged by finding a 
comet immediately upon his arrival 
at the observatory. 


(This is reminiscent of an event 
that happened at the Dudley Observ- 
atory in Albany, N. Y. The Board 
of Visitors came upon Director Boss 
doing some desk work. They hinted 
that perhaps the finding of a comet 
might enhance the reputation of the 
observatory more than the work he 
was doing. He hinted in return that 
nothing could be easier than finding 
a comet if they were willing to pay 
a person for the time used in the 
search. They accepted the challenge 
by handing over the money and a 
short time later Professor Boss 
handed over a newly discovered 
comet! ) 
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THE “BIG FOUR” 


‘igo EARTH HAS several thousand 
neighbors in the solar system— 
the minor planets, or. as they are 
better known—asteroids. Like the 
earth and the other eight generally 
recognized planets. the asteroids 
travel in orbits around the sun. They 
are members of the solar system, and 
might be called primary members to 
distinguish them from the secondary 
members, or satellites, that travel 
in orbits around the planets. which 
are in turn traveling around the sun. 

It was only a hundred and fifty 
years ago that nobody in the world 
had any idea that these tiny objects 
existed. A few astronomers, it is true. 
were hunting for a planet which they 
thought was missing. Hunting for 
one, they found a thousand, more 
or less. 

An interesting series of numbers 
was brought to the attention of the 
world by J. E. Bode in 1772. It is 
popularly known as Bode’s law, al- 
though it had been advanced by John 
Daniel Titius, of Wittenberg, some 
years before. It suggested that a se- 
ries of ten 4’s be set down. Let the 
first be taken without addition; to 
the second add 3, to the third add 
twice 3, or 6, to the fourth add twice 
6. or 12, to the others add 24, 48, 
96, 192, 384 and 768. It was sug- 
gested that these sums, taking the 
earth’s distance from the sun as the 
unit, would indicate fairly accurately 
the respective distances of the planets 
from the sun. 


ASTERIODS 


That the Bode idea was intriguing 
is shown by a comparison of the com- 
puted distances with actual distances. 
keeping in mind that Mercury. 
Venus, Mars, Jupiter and Saturn were 
then the only planets known. The 
following table indicates the coinci- 
dence: 


Actual 
Planet Bode’s Law Distance 
Mercury 0.4 0.387 A.U. 
Venus 0.7 0.723 
Earth 1.0 1.000 
Mars 1.6 1.524 
0 

Jupiter 5.2 5.203 
Saturn 10.0 9.539 

When Uranus was _ discovered. 


there was not too great a discrepancy 
between the Bode computation of 
19.6 and the observed 19.19. How- 
ever, with the discovery of Neptune. 
the Bode law fell down completely, 
the theoretical distance being 38.8. 
and the observed distance being 
30.07. Long ago it was concluded 
that the ratio was merely a chance 
coincidence. and the discovery of 
Pluto added further evidence to justi- 
fy this conclusion. If Bode’s law 
worked. it should have been about 
77 A.U.’s distant from the sun. As 
a matter of fact it is less than 40 
units distant. 

For the moment. however, let us 
travel back to the late 1700’s, when 
people were conscious that new ob- 
jects could be found in the solar sys- 
tem. Had not Herschel only recently 





By ARMAND Spitz 


found Uranus? Did it not fit in with 
the Bode law idea? Was there not. 
in the table, an unexplained gap be- 
tween Mars and Jupiter. where the 
law said there should be a_ planet. 
but none was known? A gap of more 
than 340 million miles. where there 
certainly should be a planet, and 
wasn't! Twenty-four astronomers 
therefore organized a search in 
“tracking” and intercepting the fugi- 
tive subject of the sun. 

One constellation of the zodiac was 
assigned to each pair of observers. 
so that they could work together, and 
by checking results with each other. 
be sure of accurate results. They 
realized that the planet would present 
much the same appearance as a star. 
That is the reason they were called 
“asteroids” having the form of a 
star). They therefore watched for 
motion. 

On the first night of the 19th cen- 
tury, January 1, 1801, success came 
to an Italian astronomer, Piazzi. For 
ten years he had been making charts 
of a small area of the sky which 
he was studying. On that night he 
saw a tiny object and marked its po- 
sition on the chart. The following 
night he went back to compare draw- 
ings, and noted an almost impercep- 
tible shift. Night after night he 
watched, and found that it was, in- 
deed, moving. Although for all those 
years he had been hunting for a 
planet it never occurred to him that 
maybe this was the planet. He 
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The ten-day predicted 
positions for minor 
planets Vesta and Ce- 
res are plotted on this 
adaptation from the 
Beyer-Graff “Stern- 
Atlas” for several 
weeks before and aft- 
er opposition. See “Mi- 
nor Planet Notes” for 
further data. (North is 
at the top.) 





thought, instead, that it must be a 
comet without a tail. He wrote to 
friends in Berlin and in Milan, and 
told them to look for the comet. The 
mails were slow in those days—Piaz- 
zis friends didn’t receive the letters 
until several weeks later. In the 
meantime, Piazzi became very ill, and 
had to stop his observations. In ad- 
diton. the sun and the tiny object 
drew closer together so that it be- 
came invisible. 

Gauss, another of the interested 
astronomers, reasoned that, since Pi- 
azzi saw it in definite places in Jan- 
uary and February. he could com- 
pute where it would be at some later 
time. He asked all astronomers to 
study a certain area on a given eve- 
ning. On the very night Gauss named 
there was a heavy mist at nightfall, 
settling in to sleet and rain, and 
clouds covered the skies for some 
evenings afterward. However. on the 
last night of the year, it was redis- 
covered, and has never been lost since 
then. 

Piazzi called his planet Ceres Fer- 
dinandea, in honor of the goddess 
who watched over Sicily, and Ferdi- 
nand, the King of Naples. Ceres. as 
it is now known — the largest of 
these baby planets — is less than 500 
miles in diameter. Nevertheless. it is 
a monster in comparison with the 
other asteroids, for it is more than 
half again as big as the next biggest. 

At first it was thought that the 
search for the missing planet had 
been successfully concluded. But, 
only two months after the rediscovery 
of Ceres, another was found. This 
was named Pallas. It was suggested 
that, at one time, there may have 
been only one, and it had exploded, 
breaking into two pieces. This theory 
was strengthened within the next two 
years, for two more asteroids were 
found, both smaller. These were 
named Juno and Vesta. Then the 
searchers must have been satisfied. 
having found four planets in place of 
the one they expected, for no more 
were discovered until 1845, when a 
postmaster named Hencke found one, 
and, about eighteen months later. 
another. This started a new wave of 
interest, and they began to be dis- 
covered with speeds—sometimes 50 
or 100 new ones a year. They are 
now numbered in the thousands. 

For the most part, they are very 
small objects in comparison with the 
earth, not much bigger, perhaps, 
than a mountain, and yet each one 
of them follows its own regular orbit 
in space, traveling around the sun as 
a member of the solar system. 
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In this chart for Pallas and Juno, as in the chart on the opposite page, 
each square covers 5° of declination and 40™ of right ascension. Largest 
stars are about 4th magnitude, smallest 9th magnitude. Chart coordinates 
are not shown to avoid confusion; positions have been adjusted to allow 
for precession since 1855 epoch of Beyer-Graff charts. 


MINOR PLANET NOTES 


‘= NEXT FEW MONTHS offer a 
rare feast—the “Big Four” as- 
teroids, Ceres, Juno, Pallas and Ves- 
ta, all come into opposition within 
ten weeks of each other. This is cer- 
tainly a time for new observers to 
become familiar with the fascinating 
field of asteroid-tracking—and for 
experienced telescopists to sharpen 
their claws. 


The ephemerides used for the 
charts of the four minor planets on 
these pages were furnished by the 
International Astronomical Union’s 
Minor Planet Center at the Universi- 
ty of Cincinnnati Observatory 
through the courtesy of Dr. Paul 
Herget. They differ slightly in posi- 
tion and opposition date and bright- 
ness from those published in the BAA 
Handbook and the American Ephem- 
eris and Nautical Almanac, but not 
sufficiently to cause any concern. 
Residual errors will be canceled out 
by the scale and rough plotting of the 
accompanying charts. 


The brighter and designated stars 
on the charts should be located on a 
star chart such as Norton’s or Bec- 
var’s for orientation. Observers will 
notice that Pallas will pass through 
the familiar “Circlet” in Pisces dur- 
ing its approach to opposition, mak- 
ing it especially “easy pickings” at 
that time. Pallas is in opposition on 
Sept. 7th, its predicted magnitude be- 
ing a faint 9.3; Juno, Sept. 7th, 8.5; 
Ceres, Nov. 14th, 7.5; and Vesta, 
Nov. 20th, 7.3. 

Being faint, Pallas and Juno may 
have to be checked for motion to 
confirm your finds, but Ceres and 
Vesta should be conspicuous in their 
star fields. Motions of the objects 
will be retrograde east to west as is 
always the case at time of opposition. 

For further information on aster- 
oids and asteroid-hunting, we recom- 
mend the chapter on minor planets 
and appendix material in the Mentor 
paper-back book, Handbook of the 
Heavens, obtainable at most quality 
newsstands. 


Page 11 








This nine-minute exposure of Comet 
Wilson made by Alan McClure just 
before his cover photo on July 25th 
gives better picture of the object’s 
well-defined tail. Comet’s bright- 
ness was short-lived as its daily mo- 
tion carried it away from earth and 
sun. Photo was made with 7” 
e.f.l. f{/7 Fecker triplet lens, using 
blue sensitive plate. McClure re- 
ported comet to be low in the sky, 
but transparency was_ excellent 
down to 5° from his Mt. Pinos 
vantage point. 





COMET REPORT 











COMET WILSON 


Or THE MORNING of July 23rd. 
while searching for Mercury 
with a pair of binoculars. A. Stew- 
art Wilson of Seattle. Wash.. sighted 
a faint streak of light extending 
from the horizon to the star Theta 
in the constellation of Auriga. Later 
the head of the comet rose and 
Mr. Wilson. a navigator for Pan- 
American Airways. obtained a rough 
position of the comet. This position 
was then relayed to Harvard College 
Observatory. the official comet 
“clearing house” for the western 
hemisphere. The comet was estimat- 
ed to be about 3rd magnitude. with 
at least a 15° tail. 

Accurate positions were first ob- 
tained by Hubbard and van Bies- 
broeck at the McDonald Observatory 
in Fort Davis, Texas. In addition. 
several further independent observa- 
tions were reported to Harvard by 
various observers around the globe. 
(It is interesting to note that almost 
all of the initial reports received by 
the A.L.P.O. Comets Section were 


made from the western part of the 


By Davin D. MEIseL 


United States. This is indicative of 
the unsavory weather conditions in 
the East during the summer!) Un- 
fortunately, because of the entrance 
of the moon into the morning sky 
three days after discovery, Comet 
Wilson was actually very poorly ob- 
served from the standpoint of photo- 
graphic analysis of its tail structure 
and its evolution over a long period 
of time. Hence, the more valuable 
physical observations were made on 
the 24th. the 25th, and the 26th of 
July. Of note in this respect are the 
photographs made by Alan McClure 
of Los Angeles, Calif. 

From an altitude of 8.800 feet on 
the mountain of Mt. Pinos, Mr. Me- 
Clure obtained photographs showing 
the tremendous extent of the tail 
structure. Also evident is the anti- 
tail. first reported by van Biesbroeck. 

The photograph shows the inner 
structure of the main tail with its 
rays and streamers, and the “beard” 
of the anti-tail is also very evident. 
At this time the comet was reported 
by McClure and others as being of 








METEOR FRAGMENTS 








SOME SHOWERS IN STORE E. E. Frrron 


sity THERE ARE NO perma- 
nent meteor showers of any note 
during September, observing should 
be done in order to preserve con- 
tinuity and to detect any new shower 
which may appear. Such a shower 
can come at any time whatsoever. as 
planetary perturbations of new or of 
old unrecorded streams could cause 
an unexpected shower to appear. 
Some watch should be made on the 
nights of October 8/9, 9/10, and 
10/11 for unexpected activity of the 
Draconids (or Giacobinids, from Gi- 
acobini’s Comet). These have a 6- 
to 7-year period. A very rich shower 
was seen in 1933. practically noth- 
ing in 1939 and 1940, then another 
rich display in 1946. A strong; radio- 
echo shower was noted during the 
daylight hours in 1952, but practical- 
ly nothing at night. In 1959, Dr. 
C. P. Olivier, president of the Amer- 
ican Meteor Society, reported that no 
appreciable shower occurred, accord- 
ing to reports he had received. The 
shower is of such short duration (2 
to 5 hours) that it is easily missed 
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Regional! Director, AMS 


because of daylight. cloudiness, or 
lack of complete enough observer 
surveillance all the way around the 
earth. Also, by 1959, perturbations 
had pulled the narrow stream suf- 
ficiently off course that it was prac- 
tically out of range at the time of 
our crosing the node, or point where 
the earth is at the time it is crossing 
the plane of the stream’s orbit. 

The Orionids, unfortunately, will 
be mostly “mooned out.” as the max- 
imum is on the 20th at about 1:00 
a.m. CST, while the full moon oc- 
curs on the 23rd. However, a treat 
may be in store for those who can 
and are willing to observe in the 
early morning — the post-maximum 
hours from moonset at 2:12 a.m. 
CST (Lat. 40 N.) until about 4:30 
a.m., when morning twilight will be 
too far along for good observing. 
The maximum rate is about 25 me- 
teors per hour, and the duration is 
about eight days for the shower, ac- 
cording to P. M. Millman in The 
Observer's Handbook of the Royal 
Astronomical Society of Canada. The 


radiant is at 6h 20m RA, and 15° N 
Dec., which is about 9 degrees north- 
east of Betelgeuze. Culmination, 
(highest in the sky, and at the same 
time due south) occurs at 4 a.m. 
CST. The meteors are very attrac- 
tive, as they are swift and leave 
streaks. 


At the end of October, one may 
begin to see the Epsilon Taurids. 
which occasionally produce very slow 
fireballs. Their radiant is near 4h 
lom RA, 22° N. Dec. Additionally. 
the e Taurids may appear: these are 
also slow and fireball-producing. The 
radiant is at 3h 40m RA, 14° N. Dec. 


% *% % 


At present the writer is serving a 
number of states besides his regular 
region of Missouri and Southern II- 
linois. since our most able Great 
Plains regional director, Mr. Walter 
S. Houston, transferred from Man- 
hattan, Kansas, to Middletown. Con- 
necticut, recently. Anyone who needs 
help. or wishes to turn in observa- 
tions of meteors or report meteorites 
from the Great Plains Region. will 
receive a grateful welcome here until 
a new regional director can be found 
for that area. 
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This composite sketch of Comet 
Wilson by Mr. Meisel, made from 
photographic and visual observa- 
tions by ALPO observers, shows 
details of the rayed structure of 
the main tail, coma, nucleus and 
the fan-shaped anti-tail. Comet is 
now a telescopic object. 


about 3rd magnitude but fading rap- 
idly. Three days later the object was 
reported as 5th magnitude and still 
fading. By the end of August and 
the first of September telescopic aid 
will be needed to see it. 

According to an ephemeris cal- 
culated by M. P. Candy of the British 
Astronomical Association, when the 
photographs were taken on July 25th 
by McClure, the comet was some 60 
million miles from the sun and about 
39 million miles from the earth. The 
main tail at this time lad a length 
of some 18 million miles, while the 
anti-tail had a length of some two 
million miles. The widths of the main 
tail were about 650.000 miles at the 
coma (head of the comet) and 1.- 
500,000 miles at its farthest visible 
extremity. During the first week of 
August. moonlight has hampered 
observations, and owing to the poor 
weather conditions. few observations 
have been received by the ALPO 
comets section from amateur observ- 
ers. All observers are encouraged to 
transmit their observations to the 
writer at 800 8th St., Fairmont. W. 
Va. for further evaluation and study 
of this interesting object. 


Memphis Museum visitors view 
telescope-making exhibit furnished 
by Memphis Astronomical Society. 
Designed and constructed by mem- 
bers J. C. Flippin, S. A. McBroom 
and A. C. Emery, the exhibit fea- 
tures “cutaway” reflector, pitch lap, 
grinding materials and partly para- 
bolized 6-inch mirror. (Memphis 
Commercial-Appeal Photo) 












ASTRONOMERS OPPOSE “SPACE CONTAMINATION” 


The American Astronomical So- 
ciety, the professional body of Amer- 
ican astronomers, has taken a stand 
“strongly opposing any contamina- 
tion of space that is detrimental to 
the conduct of basic scientific re- 
search.” A resolution adopted by 
the Society at its annual business 
meeting at Nantucket, Mass., on June 
20th, discussed and expressed con- 
cern over Project West Ford, in 
which is it proposed to orbit a belt 
of tiny, needle-like “dipoles” about 
the earth. The purpose of the belt 
would be to “bounce” radio waves 
for communications experiments. 


Investigation by the astronomers 
indicated that, as proposed, the first 
belt would barely be detectable by 
ground-based optical and radio tele- 
scopes, but that it could pose a threat 
to “delicate and important observa- 
tions” made from orbiting satellite 
observatories which are scheduled to 
be launched in the next few years. 
Additionally, the scientists warned 
that the expected gains in the sensi- 
tivity of astronomical measurement 
in the next few years might turn 
the marginal effects of the first belt 
of Project West Ford into a serious 
threat. 


In its resolution the AAS stated 
that it is “even more gravely con- 
cerned” with future belts in the West 
Ford experiment and the irreversible 
damages which such belts might 
cause. The statement also called at- 
tention to “the interference that can 
be expected from proposed systems 


of passive and active communication 
satellites.” such as the Echo balloons 
and similar bright objects which 
might be launched in great number. 

The formal resolution, which was 
approved by the Society members, 
closed with the following specific 
points: 

“1. The American Astronomical 
Society strongly opposes any contam- 
ination of space that is detrimental 
to the conduct of basic scientific re- 
search. 


2. The Society reaffirms its pre- 
vious resolution in support of world- 
wide frequency allocations for radio 
astronomy as a matter of great and 
increased urgency.” 


[Eprror’s Nore: For background in- 
formation on this important matter, 
readers are referred to the July-Au- 
gust 1961 issue of THE REVIEW OF 
PopuLtar Astronomy, which includ- 
ed an article by Mr. Alan McClure 
on this subject. His article, “The 
Vanishing Sky,” was based on ex- 
tensive research and correspondence 
with many of the professional astron- 
omers who had a part in phrasing 
the AAS resolution. 

We had an opportunity to read 
copies of more than a dozen of these 
letters, many of which were not avail- 
able for direct quotation within the 
article. Each letter expressed the 
scientist's personal concern over 
some of the space projects which are 
being considered for development in 
the near future.| 
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ABOVE MAG. 7.0) its readers this new set of star 
SOUTH charts. They are the work of 


SKY MAP FOR SEPTEMBER 
Sept. 1, 10:30 P.M. Sept. 15, 9:30 P.M. Sept. 30, 8:30 P.M. 
(Local Standard Time) 
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George Lovi, a member of the Am- 
ateur Astronomers Association in 
New York and a technical drafts- 
man. Developed in consultation 
with the editors, these charts are 
designed to furnish the amateur, 
in a clear and accurate manner, all 
information appropriate to the 
purpose of such a chart. Clutter 
has been minimized by elimination 
of unfamiliar star names, right 
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constellation boundaries, etc. The 





charts are drawn on a stereo- 
graphic projection, eliminating the 
distortion inherent in the planis- 
pheric projection formerly used. 
The charts are designed for 40° 
north latitude, but are useful 10° 
north or south of that latitude. All 
stars to magnitude 4.49 are plotted 
(plus a few fainter stars), as are 
all variable stars with maximum 
brighter than 7.0, all Messier ob- 
jects and the more conspicuous 
NGC objects. 


SOUTH 


Oct. 1, 10:30 P.M. 
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(Local Standard Time) 
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ASTRONOMICAL LEAGUE AT DETROIT 


Me: THAN 300 amateur astrono- 
mers and their families attended 
the 15th annual convention of the As- 
tronomical League held in Detroit on 
July Ist through 3rd. Business meet- 
ings, paper sessions, addresses. field 
trips and a banquet made up the 
three-day event that has come to be 
an astronomical highlight of the year 
for hundreds of members of League- 
affiliated organizations. 

The sessions were preceded on 
June 30th by a meeting of the Coun- 
cil and general conviviality on ihe 
part of arriving delegates. Host for 
the convention was the Detroit As- 
tronomical Society, and its conven- 
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tion committee. under the chairman- 
ship of C. D. “Doc” Marshall. func- 
tioned coolly and efficiently through- 
out the long weekend. Headquarters 
for the meetings was the Henrose 
Hotel in downtown Deiroit. where 
the amateurs managed to hold their 
own against a deluge of square 
dancers also meeting in protracted 
session. 

Exhibit facilities were excellent 
and convenient to the meeting room. 
Several amateur groups and a num- 
ber of manufacturers of astronomical 
equipment were on hand with ex- 
hibits, and the room soon became a 
catalyst to continuing bull-sessions in 


Dr. Helen Sawyer 
Hogg of the David 
Dunlap Observatory, 
featured speaker at 
the League conven- 
tion, chats with or- 
ganization president 
Norman Dalke dur- 
ing lull preceding of- 
ficial banquet. Earli- 
er Dr. Hogg outlined 
the current work in 
astronomy in Cana- 
da. 


Part of the group of touring ama- 
teurs at the 15th annual meeting 
of the Astronomical League in De- 
troit inspect the 85-foot radio tele- 
scope at the University of Michi- 
gan’s Peach Mountain station. Pri- 
mary work of this instrument at 
present is in field of continuous 
observation of the sun. Visitors 
were astonished when told that the 
big dish could resolve bright radio 
sources at 3 centimeters with an 
accuracy of 30 seconds of are. 


between regular sessions and after— 
usually long into the night. 

The convention was_ officially 
opened on Saturday morning under 
the gavel of president-elect Norman 
Dalke. who then introduced Dr. 
W. E. Howard from the University 
of Michigan’s radio-telescope observ- 
atory. Dr. Howard discussed the 
subject “Radio Waves from our Gal- 
axy,” and illustrated his talk with 
slides. This was an excellent pre- 
view of the afternoon’s field trip to 
the Peach Mountain site which had 
been arranged by program chairman 


E. C. Balch. 


A fleet of buses carried the dele- 
gates to the field station, which was 
some 50 miles northwest of Detroit. 
The limited laboratory space of the 
radio facility did not allow the am- 
ateurs to inspect the equipment di- 
rectly, but picture windows and the 
explanations of staff members gave 
viewers a good idea of the functions 
of the various pieces of electronic 
and measuring equipment within. All 
visitors were impressed with the 
smooth motion and close parabolic 
tolerances of the 85-foot radio tele- 
scopes mounting and “dish.” De 
spite the heat and other obstacles 
(see Convention Sidelights) the field- 
trippers moved on to the nearby Port- 
age Lake observatory of the Uni- 
versity of Michigan for an inspection 
of the large Schmidt telescope. 

Guests were free for the evening on 
Saturday, but the Detroit group ar- 
ranged for shuttle buses to pick up 
delegates during the evening and take 
them to the Society’s headquarters 
and optical workshop. The head- 
quarters are located in a city-owned 
building which, although old. offers 
excellent facilities for the amateurs. 
especially the telescope makers. Aside 
from meeting rooms and a lounge 
and snack bar. the ATM’s have sep- 
arate rooms for each step in the 
mirror grinding, polishing. testing 

















Walter Haas, director of the Amer- 
ican Association of Lunar and 
Planetary Observers, which held its 
meetings in conjunction with the 
League, congratulates Clark Chap- 
man of Buffalo on his award fer 
exceptional achievement in develop- 
ing new techniques for planetary 
observation and cartography. 


and figuring process. A quick tour 
of the headquarters indicated that the 
members, under the guidance of 
Charles Brisley and other experienced 
workers, were making productive use 
of the facilities. 


Unfortunately, a star party planned 
for that evening was clouded out. but 





Lone amateur climbs 
to slit of Portage 
Lake Schmidt dome 
for better view while 
others inspect instru- 
ment within. This op- 
tical observatory was 
a part of the conven- 
tion field trip, which 
included visit to 
nearby radio tele- 
scope installations. 


conventioneering amateurs have come 
to take such blights in their stride. 


Sunday morning and afternoon 
were devoted to a meeting and paper 
session of the Association of Lunar 
and Planetary Observers, chaired by 
ALPO director Walter Haas. David 
Meisel informed delegates of the in- 
creasing availability of comet infor- 
mation through the comets section 
of the ALPO, and Jim Mullaney and 
George Doschek of Pittsburgh spoke 
on a “large aperture confirmation 
service” available through the Alle- 
gheny Observatory of that city. Mul- 
laney. who is on the staff of the ob- 
servatory, announced that he and 
other staff members are ready to con- 


League  vice-presi- 
dent Ralph Dakin 
discussed details of 
the 24-inch Schmidt 
telescope at the Uni- 
versity of Michigan’s 
Portage Lake station 
with two League 
members. Adjusting 
camera at rear is 
Robert E. Cox. 











firm new discoveries with the various 
large instruments at their disposal. 
Gary Wegner delivered a paper on 
spectroscopic studies he had made of 
color variations among lunar fea- 
tures, an article on which will appear 
in the next issue of this magazine. 
William Shawcross briefly and effec- 
tively reminded the amateurs of the 
limited value of much observational 
work if it is not properly reduced 
and weighted mathematically. He 
then described the “method of least 
squares,” which is used to determine 
the most likely mean value for any 
croup of observations, in which the 
“weights” are inversely proportional 
to the squares of their probable 
errors. 

Clark Chapman reviewed the 1960- 
61 opposition of Mars as observed by 
ALPO observers including himself. 
Mr. Chapman was given the ALPO 
Award later that evening at the ban- 
quet for the excellence and creativity 
of his work. 

A featured speaker that day was 
Dr. Helen Sawyer Hogg of the David 
Dunlap Observatory, in Toronto. An 
authority on star clusters, Mrs. Hogg 
chose instead as her subject the work 
of Canadian optical and radio tele- 
scope observatories, illustrating her 
talk with slides and a number of very 
unscientific cartoons which served to 
prove that both Mrs. Hogg and her 
audience had senses of humor. Many 
of the listeners and viewers were not 
familiar with Canadian astronomy 
and were extremely impressed with 
the wide variety of projects pursued 
by its astronomers—especially in the 
fields of stellar spectroscopy, radio 
astronomy and meteor research. Es- 
pecially interesting was Mrs. Hoge’s 
coverage of the evolving discoveries 
of more and more meteor craters in 
the great unpopulated territories of 
Canada. All agreed that Dr. Hoge 
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was a most pleasant and charming 
addition to the convention. 


Telescope-making authority Robert 
E. Cox, attending his first League 
convention in many years, made up 
for his delinquency by giving two 
papers during the Monday sessions. 
the first on a project of St. Louis 
amateurs to observe and measure the 
light of the elusive “gegenschein.” 


the second on instruments for plan- 
etary work, in which he emphasized 
the importance of good eyepieces 
(field-tested before purchase. if pos- 
sible) and smaller diagonals for less 
difraction effect. 


League vice-president Ralph Dakin 
covered the little understood question 
of “Why a Telescope Does Not Mag- 


nify.” a confounding title to some 








Subsertetion Expiring 7 


Prompt renewal of your expiring subscription to The Review of 
Popular Astronomy assures you of not missing an issue—and it 
allows us to continue to expand the magazine’s size and coverage. 
If you have received notification that your subscription has expired, 
we urge you to respond at your nearest convenience. Send your re- 
rewal subscription ($3.00: one year 


. . . $5.00: two years) to: 


THE REVIEW OF POPULAR ASTRONOMY 
Sky Map Publications, Inc. 
P. O. Box 231 (Clayton Branch) 
St. Louis 5, Mo. 
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Members of the Astronomical League Convent 
for a group picture during break in the proceec 
in walk) is League treasurer Leonard Pardue. 
light-meter, is vice-president Ralph Dakin. To 
Helen S. Hogg, president Norman Dalke, ALPO 
retary Miss Wilma Cherup, and Richard Lloyc 
Detroit Astronomical Society. 


at first but readily understandable 
after Dakin had completed his talk. 
Miss Bernadette Loudak gave an in- 
formal and humorous talk on the 
problems of teaching science and as- 
tronomy to elementary-school chil- 
dren; one technique she used was to 
pay her little brother to listen to her 
lectures! Just before her discussion. 
an eight-year-old girl, Miss Diana 
DeWald, had showed some slides of | 
lunar features and discussed them 
knowledgeably—without the aid of 
a little brother! 


As convention chairman C. D. 
Marshall made his closing remarks 
to the group, delegates began to look 
at their watches and time-tables, and 
a last pound of the gavel brought the 
15th annual meeting of the Astro- 
nomical League to an end. The lo- 
cation of the 1962 convention was 
still undecided at that time, although 
Albuquerque, N. M., Kansas City. 
Mo.. and Fayette, Mo.. site of the 
Morrison Observatory of Central Col- 
lege. were all under consideration. 








zpue Convention at Detroit, July 1-3, 1961, pose 
| the proceedings. In front row (center, at crack 
ird Pardue. Second to his left, with omnipresent 
| Dakin. To Pardue’s right are (in order): Dr. 
Jalke, ALPO director Walter Haas, executive sec- 
ichard Lloyd (with wife), president of the host 


CONVENTION SIDELIGHTS 


The impact of several hundred 
amateur astronomers on the city of 
Detroit was slightly diluted by the 
presence of some 18,000 garishly 
garbed square dancers who were at- 
tending a national square dance festi- 
val. A bellhop in the Henrose Hotel 
was heard to remark: “I can tell 

| them astronomers from the square 
dancers any time—the astronomers 
all wear glasses!” Indignant amateurs 
felt that there were equally discern- 
able characteristics by which to iden- 
tify a square dancer! 
* * * 

The short-sightedness on the part 
of the Portage Lake Observatory ad- 
ministrators in not laying out an 
access road which would accommo- 
date Greyhound buses came in for 
crisp comment during the convention 
field trip. Attempts to negotiate a 
hairpin turn in the road after leav- 
ing the Schmidt dome resulted in a 
massive and total “hang up” for sev- 
eral of the buses. It was the opinion 


of observers that this delay would not 
have occurred had the sweltering 
drivers accepted the advice offered 
so freely, often and clearly by their 


passengers. 
* * 


* 

Walter H. Haas was feted by his 
ALPO colleagues at an _ informal 
luncheon on the occasion of his birth- 
day (for which no quantitative data 
was made available by this usually 
reliable observer). Besides a cake, 
Mr. Haas was presented with several 
publications which were designed “to 
assist him in adding to the sum total 
of planetary knowledge.” Guests at 
the luncheon still recall with glee the 
shocked look on his face when this 
new “literature” turned out to be 
several copies of current astrology 
and horoscope magazines! 

Equally memorable was Mr. Haas’s 
horoscope, which suggested to the 
long-time editor of the excellent pub- 
lication, STROLLING ASTRONOMER, 
that “he had literary ambitions, but 
that he should seek the counsel of 
his colleagues to determine if these 
ambitions were well founded”! 

Assembled celebrants at the above 
luncheon also remember with equal 
clarity the look on the face of this 
writer when he discovered that one 
of the astrology magazines had cop- 


ied the star charts used in the 
MonTHLy Evenine Sky Map, prede- 
cessor to THE REviEW OF PoPuULaAR 
ASTRONOMY. 

* * *% 

Many new commercial exhibitors 
were present at the convention, and 
amateurs who remembered the hobby 
in its leaner days could scarcely pass 
one of these without comment. This 
particular booth was manned by a 
market research specialist from Los 
Angeles, who had permission to make 
a survey of the present equipment 
and future needs of the assembled 
amateurs. The research organization 
represented a firm on the West Coast 
which is planning to expand into the 
field of astronomical equipment. 

Such efforts, welcome though they 
are, are a far cry from the days when 
one of the main topics of conversa- 
tion at astronomical gatherings was 
inside information about the source 
of mirrors, lenses, eyepieces, books. 
magazines and telescopes. Actually. 
most of the commercial sources of 
supplies and equipment that make up 
today’s “telescope industry” have 
come into existence during the past 
decade. Before this, the average 
amateur had to “root for himself!” 
It’s a wonderful world, and we love 


it. D.D.Z. 
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EQUATORIAL 
SKY MAP 


The charts on these pages show the star field from the 


equator to 50° south and 50° north. 


Right ascension is measured 


from west to east in hours; each notch at the top and bottom of 
the charts represents 10m of right ascension. Declination is mea- 
sured to the north and south of the equator in degrees plus or 


ae) 


segments. 


minus; each notch at the right and left of the chart represents 
3° of declination. Longitude along ecliptic is measured in 10° 





SEPTEMBER AND OCTOBER AMONG THE PLANETS 


Sun: Beginning September in 
Leo, the sun will move into Virgo 
before the middle of the month. The 
autumnal equinox will be reached on 
September 23rd at 1:43 a.m. E.S.T. 
The declination of the sun will de- 
crease from +8° 27’ to —13° 38’ 
during the two-month period as the 
days begin to diminish in length. 


Mercury: An evening star, Mer- 
cury will increase its elongation from 
the sun from 15° east on September 
Ist to 26° on September 28th at 
greatest elongation. For several days 
before and after this date Mercury 
may be observed low in the western 
sky as a star of +-0.3 magnitude, but 
this apparition will not be very fa- 
vorable. Inferior conjunction will 
occur on October 22nd when the 
planet will become a morning star. 
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but too close to the sun for easy 
observation. 


Venus: The angular distance of 
Venus from the sun between Septem- 
ber Ist and October 31st will de- 
crease from 36° to 21°. Its stellar 
magnitude will be fairly constant at 
—3.4 as it approaches the far side of 
the sun. It will pass the descending 
node on September 5th, crossing to 
the south side of the ecliptic. 


Mars: The sun will be approach- 
ing Mars slowly as their apparent 
angular separation decreases from 
31° to 13° during September and 
October. Mars will be too close to 
the sun to observe. 

Jupiter: The greatest of the 
planets will be retrograding as Sep- 
tember begins, but will become sta- 
tionary on September 23rd, from 
which date it will slowly begin its 


direct motion eastward. Its magni- 
tude—changing from —2.3 to —1.9 
—will make Jupiter easily the bright- 
est object other than the moon to 
be found in the evening sky. It will 
be in western Capricornus during the 
entire period. With an equatorial ap- 
parent diameter of 46” to 38” of are, 
Jupiter will present a disc large 
enough for satisfying telescopic 
views in the smallest telescope. 


SaTuRN: West of Jupiter near the 
Sagittarius-Capricornus boundary, 
Saturn will continue to be an unique 
and fascinating body. It becomes sta- 
tionary on September 27th. after 
which date it will resume its motion 
eastward among the stars. At magni- 
tude -+0.6 to +0.8, Saturn is the 
brightest object (except Jupiter) in 
this part of the sky. The stationary 
phenomenon of planets is an interest- 
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OBSERVING VARIABLE STARS 


W: WERE MOST HAPPY to receive 
the notes and drawing of off- 
trail celestial objects which appear 
elsewhere in this issue. It is quite 
true that the average telescopist be- 
comes familiar with a few bright and 
easily accessible show objects and 
then begins to let his instrument 
gather dust. Now, telescopes were 
designed to gather light, not dust, 
but they also do the latter job quite 
effectively. It is our goal to “stamp 
out” attic- and basement-type tele- 
scopes, because these are the only 
proper places to store dust-gathering 
instruments. 

Mr. John Mallas, the communi- 
cator of these random notes on in- 
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teresting objects, suggests that the 
amateur hasn't access to the descrip- 
tive catalogs and lists of yesteryear. 
and this is possibly quite true. How- 
ever, we would suggest further that 
perhaps today’s amateur is pulled in 
to astronomy too fast for his own 
good, and that he should take the 
time to learn how to use his telescope. 
his charts and his head. While we 
too decry the absence of such works 
as Admiral Smyth’s Celestial Cycle 
and The Reverend Webb’s Telescopic 
Objects for Common Telescopes, both 
written with love, wit, personality 
and literary charm, we also know 
that lists of interesting objects are 
becoming more readily available as 





AAVSO “b” chart of the variable 
Chi Cygni, which has one of the 
greatest magnitude variations 
(5.1-13.3) of all variables. Chi is 
at center of circle at center of 
chart; magnitudes are given with- 
out decimals to avoid confusion 
with stars. Key star to locate is 
17 Cygni at 5.1. There are charts 
with fainter comparison stars for 
use when Chi is near minimum. 
(Courtesy AAVSQ) 


interest in astronomy grows. Rather. 
we feel that the average amateur just 
doesn’t know how to go about find- 
ing these objects! 

The moon, Jupiter, Saturn. the 
Andromeda galaxy, the Orion nebula. 
Albireo—finding these is little more 
than a matter of pointing. These are 
all naked-eye objects, and “must” 
items for the beginner. of course. 
But how to locate an asteroid? A 
faint planetary nebula? An elusive 
6th magnitude double? This is 
another problem. 

And—this is also a sneak in the 
back door with a cold and calcu- 
lated “plug” for the art of variable 
star observing. “The Story of the 
AAVSO.” which we are proud to 
publish for the first time in this 
magazine, tells only partly the story 
of the work of the American Asso- 
ciation of Variable Star Observers. 
The second part of this article will 
tell more of the organization’s activ- 
ities and of its place in astronomy 
today, but we would like to dwell on 
variable star work from the point of 
view of an amateur learning to use 
his telescope. 

We can think of no better way to 
learn one’s way about the celestial 
sphere than to practice the variable 
star observer’s art. Beyond the op- 
portunity to make a contribution to 
professional astronomy — a chance 
not commonly available to the aver- 
age amateur—variable star observ- 
ing is a training ground for a satis- 
fying lifetime of telescopic obser- 
vation. 

First, it requires the observer to 
locate objects fainter than 6th mag- 
nitude—and most objects in the sky 
are, you know. To do this, the tele- 
scopists must use special charts fur- 
nished by the AAVSO, and these 
charts cover a small area of the sky 
—in some cases, little more than the 
field of view of the telescope. It is 
usually the rule that these charts do 
not contain any conspicuous stars: 


the Great Plan of the Universe did 





not extend to details of locating all 
objects of interest next to Ist-mag- 
nitude stars. 


Thus, the observer without setting 
circles on his telescope must first 
locate the field of his variable star 
in relation to known stars and con- 
stellations nearby. When he finds the 
nearest identifiable star, he then 
works his way toward the variable in 
a most interesting fashion. With his 
set of charts for the variable beside 
him, he relates the field of stars 
about the identified star to what he 
sees in his glass. Invariably (per- 
haps an inappropriate word) the 
variable star observer will find a 
row of stars, a triangle, a little dou- 
ble, or some other asterism that will 
carry him nearer and nearer to his 
taget. The field of view and the 
charts must become one—and the eye 
and brain of the observer must be 
the catalyst. 

In using the charts, the amateur 
also learns the scale of his instru- 
ment’s field of view as compared to 
his charts—just how big that small 
triangle on the chart will appear to 
be in his telescope with, say. a 1” 
ocular (or vice versa). Such lore 


is a vital prerequisite to successful 
sky-hunting, but the writer is still 
amazed at the number of observers 
who are not familiar with these basic 
concepts and relationships. This has 
been dramatized in the experience of 
Moonwatch team leaders across the 
country with whom we have talked— 
“most of our errors or abortive ses- 
sions result from observers not being 
able to identify their fields on star 
charts.” Likewise, they have a simi- 
lar problem when asked to place a 
Moonwatch telescope on a specified 
field, using a good star chart. 

Before applying this star-hopping 
to the telescope, an amateur can take 
a “dry run” using the naked-eye 
constellations. Start with the Big 
Dipper—follow the arc it makes until 
the eye encounters Arcturus. One 
length of Bootes’ “kite” points north- 
ward to Theta Draconis, just one 
“kite” length away. And so on. 
After that, try it with a star chart 
and binoculars—then move on to a 
telescope. 

Basically, this is the way a vari- 
able star observer locates his field— 
at least for the first time. As time 
goes on and the star is frequently 


worked, the observer finds he can 
point his instrument directly at the 
field. Although this writer has done 
little variable star observing during 
the past few years, there are still 
some two-dozen star fields so firmly 
fixed in his mind that he could draw 
a rough picture of them at a mo- 
ment’s notice. 

A second advantage of variable 
star observing is that it trains the 
amateur to see stars as something 
more than points of light. The ob- 
server soon becomes sensitive to the 
brightness of stars in the field; he 
knows what to expect, for example, 
when a new chart lists a key star in 
the field at 5.9 magnitude—an extra 
aid in identifying a variable field. 
Star colors become more apparent— 
especially the orangish or red stars, 
which can give misleading brightness 
impressions if they are not recognized 
in advance. 

This technique develops in part 
from the business of locating the 
field, but more so from the process 
of magnitude estimation. When the 
field is located, and the type of 
AAVSO chart to fit the approximate 


(Continued on page 24) 





BUILD IT YOURSELF... 


in ONE enjoyable evening, from our 
easy-to-assemble ANRAKIT! 


Here’s the telescope that guarantees you the finest quality, the most advanced design 
—and at the lowest cost! It’s the ANRAKIT F/10 Six-Inch reflector—a complete astro- 
nomical telescope in kit form. Goes together with just a wrench and a screwdriver. 
Easy, step-by-step instructions make assembly a pleasure. You'll be exceptionally proud 
of your finished telescope, and you'll enjoy its outstanding performance for a lifetime! 


Here’s what you'll receive in this fine ANRAKIT: 


© Optical system—6” F/10 mirror, properly corrected, aluminized and over-coated; 
matching adjustable diagonal. Achromatic Kellner ocular, achromatic Barlow lens 
and the exclusive ANRA Image Amplifier (all standard 1%” size) give you 80, 160 
and 320x and the clearest, sharpest images you have ever seen. 


Fully rotating cast aluminum tube saddle for comfortable observing. 


6x30 adjustable finder, with crosshairs, rack and pinion focuser. 


e 

® Seamless aluminum tube, completely drilled, ready for optics. Chrome trim. 

° 

®@ Optional ANRA clock drive and setting circle kit (just $37.50 additional); attach 


in a jiffy. 


Send for your complete kit now! You'll have tremendous fun assembling this exceptional 
telescope, and you‘ll save as much as $170! 


SPECIALS! ANRA 12” Mars Map, 25c. Descriptive Messier 
catalog of over 100 fascinating deep-sky objects, 25c. 
Send for ANRA‘s free catalog of telescopes, mirrors, 


mounts, kits, books and accessories. 


Beautifully proportioned, massive equatorial mount, stand and legs. Professionally 
designed; precisely machined. Ready to paint. Complete with all hardware. 


Satisfaction unconditionally guaranteed! 
ONLY 


$149°° 


F.O.B. Northridge 
(Factory assembled $169.50) 





ANRA MANUFACTURING 


P. O. Box 216-M Dickens 9-2161 


ENGINEERS 


Northridge, California 
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(Continued from page 23) 


brightness of the variable is selected. 
the observer selects several nearby 
stars of apparent brightness both 
above and below the variable. The 
comparison stars on these charts are 
designated by brightness to the near- 
est tenth of a magnitude, so by one 
of several methods available the ob- 
server uses these comparison stars 
to arrive at an accurate magnitude 
estimate for the variable at that par- 
ticular time. Some variables have 
regular periods of 50 to 500 days. 
and seldom stray from their path, 
but other are semi-regular in nature. 
always ready to surprise an unwary 
telescopist. Still others are quite ir- 
regular, moving to maximum and 
minimum brightness at a moment’s 
notice, or making a “stillstand” at a 
constant brightness for a long period 
before proceeding with their fluc- 
tuations. 


An observer’s eyes and brain soon 
become quite sensitive to small mag- 
nitude differences. The writer and 
Mr. Stuart O’Byrne, author of an 
article on star colors in the July- 
August issue—neither of us regular 
observers in recent years—once ob- 
served more than a dozen stars to- 
gether using the same instrument and 
different estimation techniques. We 
found that our magnitude spread was 
actually less than one-tenth of a mag- 
nitude—less than the accuracy of the 
chart magnitudes. (It must be men- 
tioned. however, that this is not 
really important if an observer is 
consistent, and can be allowed for.) 
Skilled observers carry their “steps.” 
used in determining the extent of 
magnitude differences. to much 
smaller parts than one-tenth of a 
magnitude. 

Finally, variable star observing 
teaches the observer something about 
himself and the curious physiological 
and psychological influences to which 
the human body and mind are sub- 
ject. He learns, as mentioned pre- 
viously. about colors, and how red 
stars “bore into the retina” if stared 
at and give an unduly bright impres- 
sion of their brightness. He also 
learns that the head should be verti- 
cal when making a comparison, and 
further, that the line between the 
eyes should also parallel a line be- 
tween the comparison star and the 
variable. This can create some chal- 
lenging situations, it’s true, but this 
is part of the fun and satisfaction of 
variable star observing. Also. an 
observer learns to avert his vision to 


(Continued on page 27) 





HOW TO USE THESE 
OCCULTATION PREDICTIONS 


Predictions are made by H. M. Nautical 
Almanac Office for 12 stations in the 
United States and Canada. Some of these 
stations actually lie within certain large 
cities, but others are merely selected for 
geographical location and do not coincide 
with specific cities. Unless you live within 
a few miles of the points designated by 
longitude and latitude coordinates of one 
of these standard stations, correction must 
be made to the times given in the above 
list. 

First, the longitude and latitude of the 
nearest standard station must be subtracted 
from your own longitude and latitude. If 
you are north of the standard-station lati- 
tude or north of the standard-station longi- 
tude, the sum will carry a minus sign. The 
difference in longitude is then multiplied 
by the longitude correction figure given in 
the tables for your standard station; like- 
wise for the latitude correction. These two 
quantities are then added, being careful 
throughout to take into account the plus 
and minus signs. The sum of these two 
numbers will be your corrected factor for 
that occultation, and is subtracted or 
added, as the signs demand, from the listed 
time of occultation. These times are only 
a guide, however, and you should be pre- 
pared to begin observations a few minutes 
in advance of the predicted time. 

Occulted stars are designated in most 
cases by constellation and appropriate 
Greek letter designation or Flamsteed num- 
ber. In some cases the Bonner Durchmus- 
terung catalog number (e.g. 57° 485) is 
used for fainter stars. Only stars brighter 
than 5.0 are published in this selected list. 
Complete predictions of all observable oc- 
cultations are published in advance for 
each year in the December issue of Sky 
AND TELESCOPE magazine. 

The column under “Phenomenon” shows 
whether the occultation is a disappearance 
(D), a reappearance (R), or a grazing 
occultation (G), which may or may not 
occur for a particular station. Age of the 
moon is given in days from new moon, and 
the position angle on the limb of the moon 
is given in degrees. Position angle is mea- 
sured eastward from north; orientation can 
be determined by letting the moon drift 
through the field of view to establish the 
east-west axis. Be certain to allow for in- 
versicn by the telescope: in a normal sit- 
uation, looking generally southward from 
the zenith, north (0°) will be toward the 
bottom of the field; south (180°) at the 
top; east (90°) at the right: and west 
(270°) at the left. 

Observations should be sent, as soon 
after the end of the year as possible, to 
H Nautical Almanac Office, Royal 
Greenwich Observatory, Herstmonceux 
Castle, Hailsham, Sussex, England. 


Station & Location Long Lat. 
A (Massachusetts) 12° 5 42°.5 
B (Montreal) 3° 45°.5 
C (Washington, D. C.) aa 38°.9 
D (Toronto) 79° 4 43°.7 
F (Illinois) 91°.0 40°.0 
G (Texas) 98° .0 31°.0 
H (Denver) 105°.0 39°.7 
I (New Mexico-Arizona) 109°.0 34°.0 
J (Edmonton, Alta.) 113°.1 53°.5 
K (California) 120°.0 36°.9 
L (Oregon) 121°.0 32°.5 
M (Vancouver, B. C.) Iza’ 49°.5 











LUNAR OCCULTATION PREDICTIONS — Sept.-Oct. 1961 


Sta. 


A 


Date 
Sept. 


Sept. 
Sept. 
Sept. 
Sept. 


Oct. 
Oct. 


Sept. 


Sept. 
Sept. 
Sept. 
Sept. 


Oct. 
Oct. 


Sept. 


Sept. 
Sept. 
Sept. 
Sept. 


Oct. 
Oct. 
Oct. 


Sept. 


Sept. 
Sept. 
Sept. 
Sept. 


Oct. 
Oct. 


Sept. 
Sept. 
Sept. 
Sept. 


Sept. 
Sept. 
Sept. 


26 


ae 
. 


. 26 
ej 
. 2 


26 


Name & Number 
Mu Ceti 405 

Theta! Tauri 669 
Theta? Tauri 671 
264 B. Tauri 677 
Alpha Tauri 692 


Sigma Leo 1644 


Rho Capricorni 2987 


Mu Ceti 405 


Theta! Tauri 669 
Theta? Tauri 671 
264 B. Tauri 677 
Alpha Tauri 692 


Sigma Leo 1644 


Rho Capricorni 2987 


Mu Ceti 405 


Theta! Tauri 699 
Theta? Tauri 671 
264 B. Tauri 677 
Alpha Tauri 692 


Sigma Leo 1644 


Rho Capricorni 2987 
Sigma Aquarii 3307 


Mu Ceti 405 


Theta! Tauri 699 
Theta? Tauri 671 
264 B. Tauri 677 
Alpha Tauri 692 


Sigma Leo 1644 


Rho Capricorni 2987 


Mu Ceti 405 
Mu Ceti 405 
264 B. Tauri 677 
Alpha Tauri 692 


Mu Ceti 405 
Mu Ceti 405 
Alpha Tauri 692 


24 Scorpii 2399 


Mu Ceti 405 
Mu Ceti 405 
Alpha Tauri 692 


Mu Ceti 405 
Mu Ceti 405 
Alpha Tauri 692 


Gamma Tauri 635 


Mu Ceti 405 
Alpha Tauri 692 


Mu Ceti 405 
Mu Ceti 405 
Alpha Tauri 692 


Gamma Tauri 635 


Mag. Phen. 


4.4 
4.0 
3.6 


4.8 
Le 


39 


4.4 
1.1 
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ano 


DOD 


Age of 
Moon 


17 
17 
19 
19 
19 
19 
19 
27 


17 
[7 


(EST) 
Time 


00:14.4 
01:30.8 
22:19.0 
22:19.5 
23:14.8 
01:10.1 
02:23.3 
05:15.7 
18:37.9 


00:18.2 
01:31.7 
22:22.7 
22:24.4 
23:15.8 
01:16.3 
02:22.5 
05:12.7 
18:44.0 


00:02.7 
01:18.8 
22:13.9 
22:13.7 
23:08.6 
00:58.4 
02:12.1 
05:14.6 
18:24.2 
21:55.7 


00:08.8 
01:20.3 
22:19.4 
22:21.3 
23:10.0 
01:07.7 
02:11.1 
05:12.0 
18:33.3 


23:52.2 
00:57.8 
23:02.2 
00:54.4 
01:49.9 


23:30.7 
00:36.8 
00:33.2 
01:34.0 
20:48.2 


23:46.6 
00:38.5 
00:56.1 
01:30.5 
23:33.5 
00:29.0 
00:41.7 
01:25.7 


04:37.7 
05:23.9 


00:22.0 
00:55.1 
01:15.5 


23:56.6 
00:23.6 


04:25.3 
05:00.4 


Correction 
Long. Lat. 
—1.3 +1.6 
—17 +1.0 
—0.2 +1.3 
0.0 +1.7 
—0.8 +0.7 
—09 +2.2 
—-19 +06 
—0.5 —06 
—1.2 +2.1 
—1.1 +18 
—17 +08 
—0.2 +1.3 
—0O.1 +1.6 
—09 +0.5 
—0.7 +4+2.5 
—19 +0.2 
—05 —1.2 
—12 +146 
—16 +13 
0.0 +41.2 
+0.1 +1.6 
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Heliocentric Planet Charts for September and October 
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Presented here are two new charts 
intended to show the heliocentric and 
geocentric movements and positions 
of the naked-eye planets. The upper 
indicates the orbits of the “terrestri- 
al” planets—Mercury, Venus. earth 
and Mars—and the lower chart shows 
the orbits of Jupiter and Saturn, with 
those of Mars and earth for refer- 
ence. The orbital positions of the in- 
ner planets are shown for the Ist and 
15th of each month, from Sept. 1 
to Nov. 1, 1961. The positions of 
Jupiter and Saturn are shown only 
for Sept. Ist and Nov. Ist. as their 
motions ahe relatively slow. Orbits 
are to scale. 


Scales of distance in astronomical 
units (mean distance from earth to 
sun: 92,900,000 miles) and millions 
of miles are included for each chart. 
and can be used to measure approx- 
imate distances between any pair of 
planets, or planets and the sun. The 
nodes are indicated so that one may 
determine upon which side of the 
ecliptic, north or south, a planet will 
be found. Moving eastward, a planet, 
having crossed the ascending node 
(8), will be north of the ecliptic, 
until it reaches the descending node 
(23), when it crosses to the south 
until it passes the ascending node 
again. Positions of perihelion (P) 
and aphelion (A)—closest and farth- 
est distance from the sun—are indi- 
cated by the appropriate letter and 
a long tick. 


Progress of the planetary rhythms 
can be followed with considerable 
exactitude from month to month. 
Their configurations — conjunctions. 
oppositions, elongations, passages of 
perihelia, for example — should be 
easily noted. The interested reader 
will discover much other useful in- 
formation that can be gleaned from 
study of this regular new feature. 


HELIOCENTRIC AND GEOCENTRIC 
LonciTuDES 

The heliocentric longitude (i.e., as 
seen from sun) of a planet at any 
time can be read from the charts by 
drawing a straight line from the cen- 
ter of the sun through the planet and 
intersecting the outer scale of longi- 
tude at the required point. Dates be- 
tween those indicated for any planet 
can be interpolated, or estimated. 


An example of this simple and 
useful calculation can be found on 
page 24 of the March-April issue. 





(Continued from page 24) 
perceive faint stars “beyond” the 
limit of the instrument. So—it’s not 
difficult to see that serious variable 
star observing is a demanding disci- 
pline. But it can be mastered quick- 
ly by a serious observer, and the 
techniques it teaches soon make the 
amateur’s telescope “come alive” in 
his hands. With the proper charts, 
an experienced variable observer can 
spot an asteroid or Neptune against a 
sea of stars in a moment, or pluck a 
faint comet out of the blackness of 
the celestial curtain. 


More than this, however. is the 
continuing excitement of each obser- 
vation of these enigmatic stars which 
professional astronomers cannot pos- 
sibly handle by themselves. AAVSO 
director Margaret Mayall will be 
happy to send the serious amateur 
information on becoming a variable 
star observer. Just send a letter stat- 
ing your experience, background and 
equipment — plus $1.00 for the 
AAVSO Observing Manual. The ad- 
dress is AAVSO, 4 Brattle St.. Cam- 
bridge 38, Mass. 


We'll be spending more time on 
this interesting field of amateur ob- 
servation in the future, but we 
thought the subject appropriate to 
bring to the attention of new ama- 
teurs at the time of the AAVSO’s 
50th anniversary. And also, variable 
star observing is the “field that made 
the three-inch famous.” The mini- 
mum magnitudes of hundreds of 
AAVSO variables lie within the light- 


gathering limit of a good three-inch. 


As you'll soon find, it’s an absorbing 
pastime—and you'll be in the com- 
pany of some of the world’s finest 
observers. 


D.D.Z. 





AMATEUR’S FORUM (Cont.) 
Dear Sirs: 

I am an amateur astronomer of 
high school age. The phenomenon of 
Jupiter’s Red Spot has always 
puzzled me and I have heard many 
different theories concerning it. 


Could you please tell me if there 
is any one theory that is generally 
accepted by most astronomers. 

Richard H. Wade 
Laytonsville, Md. 


The generally accepted theory to- 
day is that originally advanced by 
R. Wildt, which suggests in es- 
sence that the Red Spot is a cloud- 
like condensation at the top of a 
solid mass of material which is 
“floating” in equilibrium within 
an atmospheric “ocean” of liqui- 
fied hydrogen. The Spot moves 
independently of the currents 
about it, having shown noticeable 
longitudinal drift over the past 
century. However, radio observa- 
tions, when the signals become 
more discrete in their resolution, 
may give us further information 
on this enigmatic phenomenon. In- 
cidentally, “our man” in Texas, 
Mr. J. Russell Smith of the Sky- 
view Observatory, reports that the 
Red Spot was “quite prominent” 
in early August. 


| 

| Know someone who would 
like to see The Review 
of Popular Astronomy? 
| 
| 


| pon and send it to us. We'll send 
them sample copies of the cur- 
rent issue—no obligation. 
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Transparent celestial and terrestrial globes to 
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Send for illustrated, informative catalog now. 
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Author Mallas rec- 
ommends this edge- 
wide galaxy, NGC 
4565 in Coma, as 
an off-trail object 
for small instru- 
ments. Mallas, who 
lives in Covina, 
Calif., and uses a 
4-inch refractor, de- 
cries emphasis on 
“show” objects. 


Pencil sketches by 
author. 


The Sky’s “Forgotten” Objects - I 


) guna TELESCOPIC OBSERVER is 
prone to choose the well-known 
celestial show-pieces for his nightly 
fare, often overlooking nearby ob- 
jects much more appropriate and 
satisfying to his own instrument and 
eye. Some of these off-trail objects 
are over-shadowed by prominent 
neighbors. while others remain un- 
observed because the attention of 
professional instruments has been 
given to the more photogenic targets 
—objects such as the Veil nebula and 
M33 in Triangulum, which are not 
available to modest instruments. This 
can be disheartening to the begin- 
ning amateur. 


This is often true, and the observ- 
er is misled into thinking that per- 
haps there are not very many interest- 
ing objects for the amateur to view. 
He is often completely unaware of 
those overlooked objects in the sky 
that are indeed quite beautiful but 
for some reason or other have never 
achieved “stardom.” Often these 
“lost objects” are far more interest- 
ing visually than their more fabled 
colleagues. 


The amateur of a generation ago 
knew of these objects. for he had 
available some classic guides, most 
of which are no longer in print. 
Today’s amateur must rely on occa- 
sional articles in journals. which are 
excellent but limited. Yet. today’s 
amateur is far better off than 19th 
century observers in regard to equip- 
ment. Most modern amateur tele- 
scopes are superior in design to 
those of yesteryear, and there are 
also some fine atlases the amateur 
can purchase at a reasonable price. 


Page 28 


By Joun H. Matias 


The combination makes it easy for 
him to locate objects to the limits 
of these atlases. 


Submitted here are some of those 
“lost objects”—not actually lost, but 
“missing” from many modern ob- 
server's lists. The objects were cho- 
sen as being representative. and use- 
ful for both early and late evening 
observers. All of the objects are 
available to the writer’s 4-inch re- 
fractor, and most are easy, even for 
smaller instruments. All the draw- 
ings were sketched during the ob- 
servation and then refined immedi- 
ately after the observing period. They 
show the detail an observer can ex- 
pect, provided he takes the time really 
to “see” what he is looking at. 


1. NGC 4565 11h 33m.9 + 26°16’ 


Coma Berenices Galaxy 


Located just off the “V” in Coma 
Berenices, this beauty will perplex 
even the experienced observer. On 
excellent nights, it has been seen in a 
7x50 field glass, whereas even on 
good nights it has been a difficult 
object for a 4-inch. Because of its 
size (15’ x 1’), it is not an easy 
object for an £/15 refractor. Reflec- 
tors or refractors of shorter focal 
ratio (f/8 or less), will do much 
better. 


In the 4-inch at 25x, the accom- 
panying sketch illustrates its appear- 
ance. The dark lane is not easy to 
see, but with practice it will reveal 
itself. The nucleus is located just off 
center and is almost uniform in 
brightness, although the arms are not, 
being bright in patches. Catalogues 
give it a visual magnitude of 10.2. 





Walter Scott Houston calls it the 
“silver needle.” 


2. NGC 6905 20h 20m.2 + 19°57’ 
Delphinus Planetary 


“The Blue Flash,” Its classifica- 
tion is II]-a—oval, non-uniform in 
brightness. 44” x 37” in size and 
ihe magnitude of nebula and star 
are 11.9 and 14.2 respectively. 


After turning a telescope on this 
object one will notice the small tri- 
angle of stars superimposed about it. 
Glimmering and flashing between the 
triangle is the little planetary. The 
careful observer will notice it in low 
powers, and a 4-inch {/15 at 120x 
reveals all that can be seen. At this 
power, it is indeed a surprise. Note 
the three stellar “halos” apparent in 
the drawing. They reveal the uneven 
brightness of the nebula. The lower 
portion is brighter to the left (in in- 
verting telescope near meridian) and 
fades rapidly to the right. The up- 
per portion is more difficult to see. 
The left side of the planetary is 
smooth and the right fades and then 
ends abruptly, showing a ragged ap- 
pearance. There is more detail for 
a 4-inch in this planetary than in 
the Dumbbell nebula (M27). Its 
color ranges from blue to blue-gray. 
It seems much brighter than the 11.9 
visual brightness assigned to it. 





NGC 6905—an oval planetary neb- 
ula about the apparent size of the 
planet Saturn. A triangle of faint 
stars seems to be embedded with- 
in it. 


3. NGC 205 


Andromeda 


Oh 38m.6 
Galaxy 


444°25' 


If the observer would search out 
this elliptical after viewing M31 and 
M32, he would complete his survey 
of the Andromeda system and be re- 
warded. It is an easy object and 
shows a surprising amount of detail. 
About 40x does well on it for it is 
not small (8’ x 3’) and of magnitude 


9.4. 
Visually, it looks completely dif- 





ferent from M32, which is also an 
elliptical. Oval-shaped with a bright- 
ening toward the center, it has a 
small extension on one side which 
can be seen by indirect viewing. Its 
appearance is nebulous rather than 
galactic, and its color is a soft gray 
without any of the granular texture 
visible which is often seen in gal- 
axies. 





NGC 205—one you’ve seen many 
times in photographs of its com- 
panion, M31 in Andromeda. Mallas 
suggests averted vision to detect 
slight irregularity in lower edge. 


4. NGC 4826 12h 54m.3 +-21°47’ 


Coma Berenices Galaxy 


One of the Messier objects, it is 
often called the “Black-Eye nebula.” 
It is stated that the dark central 
portion can only be seen by large in- 
struments, but the author disagrees, 
for it can be seen by the experienced 
eye in a 4-inch glass on excellent 
nights. For sheer detail it is one of 
the best available galaxies for the 4- 
inch. Not only can the Black-eye 
nebula be seen but also some dark 
rifts to one side can be seen. Its gen- 
eral shape is oval, and it is uneven- 
ly bright. The brightest portion is 
the lower left, as shown in the sketch. 
Of dimensions of 8’ x 4’ and magni- 
tude 8.8—the author suggests this 
object as a test for the experienced 
and patient observer. About 80x 
does best on it. 





5. NGC 6818 19h 41m.1 


Sagittarius Planetary 


“The Little Gem.” The bluest of 
the planetaries observed by the au- 
thor. It is a beautiful nebula, visible 
in a 7x50 field glass as a blue star 
of magnitude 8 or 9. In low powers 
of the 4-inch, it gives the impression 
of a star out of focus. A power of 
120x on a 4-inch reveals its true na- 
ture. Almost circular, very well de- 
fined on the edges, and uniform in 
brightness, it is indeed a vivid spec- 
tacle. 

The careful observer will also no- 
tice the very small black hole in the 
center! It isn’t easy at this magnifi- 
cation. Catalogues give it the follow- 
ing statistics: annular, dimensions of 
22” x 15” of arc, magnitude of neb- 
ula and star are 9.9 and 15.0 respec- 
tively. This observer disagrees with 
the given nebula brightness; it seems 
brighter. One of the most beautiful 
blue hues to be seen. 


6. NGC 6451 17h47m.4  -30°11’ 
Scorpius Galactic cluster 

The “Tom Thumb” cluster. A 
very interesting object. Dark areas 
within the cluster give the appearance 


—14°17’ 


Although contrast is slightly ex- 
aggerated in this drawing of NGC 
6451 in Scorpius, it is interesting 
in lower powers and observable in 
binoculars. 


of a thumb as shown in the drawing 
(in the drawing contrast is some- 
what exaggerated). The stars are 
nearly all the same magnitude, with 
only a few bright members in the 
center. Use low powers. It is mod- 
erately rich, of integrated magnitude 
8.3, contains an estimated 50 mem- 
bers, and is 6’ of arc in diameter. 


7. 1 4756 18h36m.6 +5°26’ 


Serpens Galactic cluster 


Located on the edge of the Milky 
Way, it can be resolved into stars by 
a 7x50 field glass. It is quite large 
(70’). The author’s jotted description 
after viewing it was: “beautiful, a 
myriad of stars, all colors; stars 
nearly all the same brightness, hun- 
dreds of patterns. Use lowest power 
available.” The 4-inch gives the ap- 
pearance of more than 80 stars, its 
estimated number. Other statistics 
are: magnitude of 5.1, loose and poor 
concentration. 


(Mr. Mallas, whose degree is in 
astronomy but who works in the 
computer field, is compiling a volu- 
minous card file of his observa- 
tions. His notes on “forgotten ob- 
jects” will be continued in future 
issues.) 














Starting An Astronomy Club? 
If you are—or if you have already 
formed a club—we suggest that you con- 
tact us for information about the benefits 
of membership in the ASTRONOMICAL 
LEAGUE, the national association of ama- 
teur astronomical societies. The require- 
ments are minimal—the advantages are 
many. We'd also be happy to tell you 
about the special low-rate club-member 
subscription to The Review of Popular 
Astronomy. Just drop a line to The Editor: 


Review Of Popular Astronomy 
P.O. Box 231 St. Louis 5, Mo. 














$29.75 f.o.b. Brooklyn 


SKY SCOPE 
A 3Y2"-diameter reflecting astronomical telescope — 100% Ameri- 
can-made. Completely mounted. Used by individuals, schools and 
universities for more than 20 years. Unconditionally guaranteed. 


COMPLETE AS ILLUSTRATED 
(Includes heavy, unbreakable tripod and a 60-power 
eyepiece) 

Extra eyepieces (125 and 35 power) and a 6-power 
finder are also available. 

SKY SCOPE still remains the very best value by any 
comparison. 


Write for free descriptive brochure showing 
photographs of all component parts. 


THE SKY SCOPE CO., INC. 


P.O. Box 55-0, Brooklyn 28, New York 


NGC 4826 in Dreyer’s “New Gen- 
eral Catalog,” number 64 in Mes- 
sier’s shorter and more familiar 
list. Object offers great detail to 
small apertures, states author. 
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THE TELESCOPE MART 


Classified advertising costs just 15c 
per word (minimum of 10 words). 
Count all cities or states as one word; 
include but do not count postal zone 
numbers. Cost of ad must accompany 
order. Deadline is 25th of second 
month preceding next issue. Please 
print or type copy. Sky Map Publica- 
tions cannot assume responsibility for 
items advertised in or purchased 
through this section. Address Classi- 
fied Advertising, Review of Popular 
Astronomy, Box 231, St. Louis 5, Mo. 








FOR SALE: 10” F/8.9 Newtonian. 1/10-wave 
optics. 3 oculars. Scope in excellent condi- 
tion. No mounting. $250.00. Brant Observa- 
tory, Poway, Calif. 

FOR SALE: 5” Mellish refractor, f/11. On 
rugged tripod with equatorial mount and 
slow motion in right ascension. Finder, zen- 
ith and solar diagonals, six eyepieces. Made 
by John Mellish 10 years ago. $500 or best 
offer. Mrs. Patricia Qualls, 415 Carrswold 
Dr., Clayton 5, Mo. 


DRIVE CORRECTOR: Transistorized. Corrects 
most 2 to 4 watt, 110 volt a.c. synchronous 
motors by varying input frequency to drive 
at lunar, solar, sidereal, and planetary rates, 
at a twist of a knob. Portable. Operates 
from 6 to 12 volt auto batteries. $99.50. 110 
volt a.c. supply available. For information 
write Astro-Lab, Box 105, Huntington 
Beach, Calif. 








FOR SALE: Custom 8” Dynascope with metal 
pier, Flexline slow-motion and Helajust 
focusing. Excellent condition. New last 
spring. Am getting a refractor. Make an 
any Fred Wyburn, Box 502, Red Bluff, 
Calif. 





Lecture Notes On Optics 


As a professor of science and dealer in 

QUALITY OPTICS, | am able to guide you 

through the jungle of advertisements to 

QUALITY OPTICS that will give you a life- 

time of complete satisfaction. By giving 

free consultation to the beginner and those 
more advanced, | am able ot help them 
avoid many expensive and heartbreaking 
pitfalls. When you buy from QUALITY 

OPTICS, you buy QUALITY OPTICS. As a 

bonus feature this year, a free gift is be- 

ing sent with each order from this ad or 
from my new catalogue. 

@ The Snyder spider with a lifetime guar- 
antee (secondary support). 1 in. to 1.55 
in. ... pene” $12.00 Ppd. 
1.75 in. or 1.78 in. . $16.00 Ppd. 

®@ For mirror making, try the new Snyder 
Pick-A-Kit! Select your own components, 
deduct 10% from the catalogue price, 
and the kit will be sent postpaid. 

®@ Achromatic corrector lens for 6 inch f/4 
spherical mirrors; correct coma and 
spherical aberrations and also amplifies 
system to an E.F.L. of 60 inches. 

Only $27.50 Ppd. 

@ SPECIAL (Offer may be limited!) Pyrex 
8-inch £/7 mirrors, VYe-wave parabolic, 
and aluminized .......... Only $60.00 Ppd. 

®@ Rack and pinion focuser (absolutely the 
finest on the market) .Only $19.95 Ppd. 

@ Aluminum mirror cells finished in dull 
black and sent postpaid. 6 in. .... $8.50 
8 in. $10.50; 10 in. $19.50; 12.5 in. $23.50 


QUALITY OPTICS 


Prof. Harold E. Snyder 
1000 W. McKinley Ave., Mishawaka, Ind. 
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Editor’s camera catches “star’s-eye view” of author Cave in backyard 
observatory at his home in Long Beach during a recent visit to West Coast. 
Western amateur observatories, instruments and observers will be the 
subject of an article in the Nov.-Dec. issue of this magazine. 





| YOUR TELESCOPE AND MINE | 





By Tom Cave 


THE READERS WRITE... 


_™ THE ADVENT once more of 
excellent late-summer and 
early-autumn observing weather and 
the heavens full of exciting deep- 
sky objects, we have begun to receive 
numerous questions regarding ob- 
serving. For example, Mr. Vold 
Leinex of Kalamazoo. Mich.. writes: 
“What range of binocular is power- 
ful enough for finding most Messier 
objects down to the ninth magni- 
tude?” 

The modern prismatic binoculars 
most generally available are usually 
too small and not quite powerful 
enough to be really effective in 
searching out small nebulosities and 
compact globular star clusters. For 
years many amateurs have used the 
standard 7x50 binoculars, since they 
have a 7mm exit pupil (just right to 
fill a dark-adapted eye). These are 
often called the “Navy night glass.” 
Although these are far better than 
most smaller-aperture and_ lower- 
power binoculars. they still do not 
have the magnification needed in 
deep sky searching. 

In recent years the 20x60 pris- 
matic binocular has become avail- 
able at relatively little more cost 
than the 7x50’s, and although its exit 


pupil is only 3mm the writer has 
found it far more effective than the 
smaller glasses. Even though the 
20x60’s have a much smaller field 
of view, the greater light grasp (70% 
greater) and higher magnification 
make them truly ideal for deep sky 
observing. During World War II 
Germany made a very heavy 10x80 
binocular of high optical quality. 
Many of these were brought home 





Although 7x50 binoculars such as 
these have long been recommended 
for astronomical use because of 
their optimum combination of aper- 
ture, and magnification, Cave rec- 
ommends larger glasses for deep- 
sky searching. (Courtesy Edscorp) 





by returning service men and have 
found their way into the hands of 
amateur astronomers. Perhaps no 
other binocular ever made has proven 
so effective for astronomical use as 
the 10x80. 

A three-inch refractor may be con- 
verted into a richest-field telescope 
by adapting the tailpiece or rack-and- 
pinion focuser for a larger than 
normal draw-tube (2”-dia. is best) 
and incorporating a wide-angle war- 
surplus 1144” or 1144” Erfle ocular 
giving about 30-35 power. With this 
arrangement a three-inch refractor 
of normal focal length will give 
roughly a 214° field of view, and 
observing can truly be breathtaking 
on a dark, clear, moonless night in 
the richer parts of the Milky Way. 


LIGHT-GATHERING POWER 


A recent question from Jim Wim- 
berley of Camp Wood, Texas, asks: 
“I would like to know which type 
of telescope (refractor or reflector ) 
gathers the most light per inch of 
aperture?” Old books on telescopes 
and observing, such as Webb’s Celes- 
tial Objects for Common Telescopes, 
vive the achromatic refractor a de- 
cided advantage in light grasp over 
the reflector of equal aperture. One 
footnote from Webb’s book states 
that “Arago [a French writer on 
astronomy] strangely asserted that 
no light was lost in achromatics, but 
the effects of absorption and reflec- 
tion are so considerable that with 
very large apertures the advantage of 
the achromatic disappears. The sil- 
ver-on-glass specula, invented by 
Foucault and Steinheil, but perfected 
in England, take their place between 
the metal Newtonian and the achro- 
matic, approaching more nearly the 
latter.” 

The only improvement in many 
years in the light transmission of the 
refractor has been the coating of all 
air-glass surfaces with magnesium 


fluoride, which increases light trans- 
mission by a few per cent. With the 
development in the early 1930's of 
the high vacuum process of aluminiz- 
ing, the reflecting telescope took a 
giant step in closing the gap between 
the effective light grasp of the reflec- 
tor and refractor. As recently as 
1923, Dr. W. H. Steavenson and Cap- 
tain Maurice Ainsley, in their contri- 
butions to the out-of-print Splendour 
of the Heavens, stated that the refrac- 
tor, inch for inch, brought more light 
to the observer’s eye up to 914 inches 
of aperture. Beyond 10 inches the 
reflector had greater light grasp—in 
fact, so much greater that a 30-inch 
reflector possesses about the same 
light grasp as a 40-inch refractor. 
The simple explanation for this is 
that, with every increase in aperture 
of an achromatic refractor lens, a 
proportionate increase must also be 
made in the thickness of the lens. 
The greater the thickness of the lens, 
the greater the light absorption by 
the glass and the greater the loss of 
light. Today, even with the addition 
of low-reflection coatings to lenses, 
reflectors of more than about 71/- 
inch aperture gather more light than 
an equal-size refractor. This explains 
why a small refractor usually gives 
brighter images than a small reflec- 
tor. 


FILTER FACTS 


Most experienced planetary ob- 
servers agree that the value of color 
filters can scarcely be exaggerated. 
Mr. Luis H. Martinez of Ponchatou- 
la, La., writes: “I would like to know 
what filters I should use with my 
telescope for studying planetary de- 
tails?” Even the very casual tele- 
scopic observer will find an orange 
or amber color filter of great aid 
when observing Mars. Often large 
areas of the maria and faint half- 
tones in the desert regions of Mars 
are difficult to detect owing to low 
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THE 6” SURVEYOR REFRACTOR 


Now available for astronomical societies, schools, 
vanced amateurs — a superior observatory-sized refracting tele- 
scope at a remarkably lower price. 


VERNONscope’s portable 6” f/10 SURVEYOR Refractor with mas- 
54mm_ finder, 
Rade Eee ene enero eM ARPA $695 


VERNONscope & Co. 
Candor, New York 


colleges, ad- 


three orthoscopic oculars, star 


Terms Available 

















Keep Informed on Astronomy 
and Space Exploration with 





TELESCOPE” 


The largest astronomical magazine 
in the world. Profusely illustrated, 
each month presenting articles by 
internationally known astronomers, 
observing and telescope making de- 
partments, amateur activities, star 
and planet charts, and up-to-date 
news on the fast-moving advances 
in the exploration of the universe. 
Subscription—U. S. and possessions: 1 year 
(12 issues), $5.00; 2 years, $9.00. Sample 


copy, 50 cents. Canadian and foreign rates 
on request. 














OTHER SKY PUBLICATIONS 


NORTON’S STAR ATLAS. This famous star 
atlas and reference handbook covers the whole 
heavens, showing over 9,000 objects: stars to 
magnitude 614, nebulae, and clusters. Descrip- 
tive lists of 500 interesting subjects for view- 
ing with small telescopes, and useful data for 
observing the sun, moon, and anmnene 1959 
I ai vvscnnssnseccsesestencraiiviensiccecees $5.25 


POPULAR STAR ATLAS. Simpler version of 
above. 16 bound star charts to magnitude 54. 
I oorccebe ec crgreace Naa cede teas and eesti $2.00 


MAKING YOUR OWN TELESCOPE. By Al- 
lyn J. Thompson. Complete step-by-step direc- 
tions for making and mounting your own 6- 
inch reflector at low cost. In easy-to-under- 
stand chapters, you learn how to grind, polish, 
and figure the mirror, and how to make a 
sturdy equatorial mount for your mirror. 211 
PR NINN oo cscs cosxcecsgesscccenpdsccesacscase $4.00 


FIELD EDITION ATLAS OF THE HEAVENS. 
Perfect for outdoor use. 16 charts, unbound, 
18” x 12%”. Stars to magnitude 7.75. ....$4.00 


DELUXE EDITION ATLAS OF THE HEAV- 
ENS. For the more advanced observer. 16 


sturdily bound maps, 23” x 1614”, printed in 
many colors. Over 35,000 celestial —- 
plotted DN sdsanddi dctenc eddies oedeRLcotaes $9.75 


LAROUSSE ENCYCLOPEDIA OF ASTRON- 
OMY. By Lucien Rudaux and G. de Vaucou- 
leurs. “‘By far the best general survey of its 
kind . . .""—Scientific American. A tremendous 
wealth of information for the beginner. 506 
pe Bee eee Sa Gc, $12.50 


THE HISTORY OF THE TELESCOPE. By 
Henry C. King. The fascinating story of the 
development of the masa 456 pages, 196 
illustrations ............ : $7.50 
COLOR MAP OF THE NORTHERN HEAV- 
I ives sstscecenccscacoxcdececeagasesacoeed $1.00 


pag (CHARTS OF THE MOON. 2 maps, 
2.00 


2s" x SS ..... 


LUNAR MAP. 10” diameter. Excellent for 
telescope use ...... sd cpancasaaoians See os reees 25c 


SPLENDORS OF THE SKY. 36-page picture 
booklet designed for the beginner .............. 50c 


CELESTIAL PICTURE SETS. Halftone prints, 
814%” x 11%”. Moon Sets, 18 pictures, $3.00; 
Lunar Crescent Sets, 10 prints, $2.50; Sky Sets 
I, 24 objects in solar system and Milky Way, 
$4.00; Sky Sets II, 24 other portraits, $4.00. 


Write for free folder describing all Sky Publications 


Send check or money order to 


SKY PUBLISHING CORPORATION 
49M Bay State Rd., Cambridge 38, Mass. 
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contrast. Usually a yellow, orange 
or amber color filter will greatly en- 
hance low Martian contrast details. 


Besides increasing contrast, filters 
are often used by experienced ob- 
servers to identify certain faint tones 
of color on Jupiter and Saturn. Usu- 
ally for Jupiter a green or light blue 
filter will increase the contrast of 


the dark belt details, and a blue fil- 


ter will enhance the small white 
markings in the belt structure of 
Jupiter. 


Cave suggests light blue or green 
filter for bringing out belt details 
on Jupiter. Photo by 200-inch, cour- 
tesy Mount Wilson-Palomar Observ- 
atories. 


When viewing Venus, particularly 
against a dark sky when the image of 
the planet is extremely bright. a neu- 
tral density filter will often bring out 
small irregularities in the terminator 
of the planet. 


HIGH-ALTITUDE OBSERVING 
Mr. J. H. Henley of Colorado 


Springs, Colo., writes to say: “Where 
I live seeing conditions are usually 
not good for high-power magnifica- 
tion in the study of the planets and 
the moon’s surface. However, we 
have a remarkably clear sky at high 
elevations, and I plan to start some 
regular observing programs. What 
can you suggest?” 


Where seeing conditions are not 
steady, but atmospheric transpar- 
ency is extremely good—particularly 
away from city lights and at high al- 
titudes—two fields of amateur re- 





search work may be effectively un- 
dertaken. One field is variable-star 
observing, which does not require 
the same quality of seeing as plan- 
etary or lunar observing. 


The other field of observing, 
which is intensely interesting to those 
situated in a clear, high elevation. 
is comet seeking. Until fairly recent- 
ly. a large percentage of new comets 
recorded each decade were discov- 
ered by amateur astronomers. Al- 
though today many comets are dis- 
covered coincidentally on _photo- 
graphic plates by cameras engaged in 
other work, comets are still constant- 
ly being discovered by amateurs who 
make a regular practice of sweeping 
the evening sky just after dark and 
the morning sky just before sunrise. 


This can be best accomplished by 
using a 6- or 8-inch reflecting tele- 
scope of comparatively short focus. 
An 8-inch f/4 or f/5 reflector with 
a large, oversized diagonal and 
mounted on a simple alt-azimuth 
mounting that can be moved easily 
through large areas of the sky is per- 
haps the very best instrument to use. 





GET READY FOR THE SPACE ana SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLOSE- UP 


8. 


See the Stars, Moon, Planets Close Up! 
3” ASTRONOMICAL 
REFLECTING TELESCOPE 
(F Mt. Pal Type) 

60 to 180 Power 
An Unusual BUY! 
Assembled—Ready to use! 
You'll see the Rings of 
Saturn, the fascinating 
planet Mars, huge craters 
on the Moon, Star Clus- 
ters. Moons of Jupiter in 
detail. Galaxies! Equato- 
rial mount with lock on 
both axes. Aluminized and overcoated 3” diameter 
high-speed £/10 mirror. Telescope comes equipped 
with a 60X eyepiece and a mounted Barlow Lens, 
giving you 60 to 180 power. An Optical Finder Tele- 
scope always so essential, is also included. Sturdy, 
hardwood, portable tripod. FREE with Scope: Valuable 
Star Chart plus 272 page “Handbook of Heav- 
ens” plus “How to Use Your Telescope” Book. 
Stock No. 85,050-EP .. $29.95 Postpaid 


WAR SURPLUS AMERICAN-MADE 
7 x 50 BINOCULARS 

Excellent For Deep Sky & Milky 
Way Observation. See 4 Moons 
.: of Jupiter. Big savings! Brand 
: new! Crystal clear viewing — 7 
power. Every optical element is 
coated. An excellent night glass— 
the size recommended for satellite 
viewing. Individual eye focus. 
Exit pupil 7mm. Approximate 
field at 1,000 yards is 376 feet. 
Carrying case included. American 7x50's normally cost 
$274.50. Our war surplus price saves you real money. 
Stock No. 1544-EP only $74.80 pstpd. (tax. incl.) 
6x30 Binoculars, similar to above and a terrific bargain 


Stock No. 963-EP....$33.00 pstpd. (Tax incl.) 


EDMUND SCIENTIFIC CO. 
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SPECIAL SALE! CRAMER MOTORS 


Make Your Own 
Timing Devices, Circuits 
On and Off, Turntables, etc. 
Only $4.00 
Save up to %rds the cost of a 
purchased item. Type 117-P Cram- 
er motor (without clutch), left ro- 
tation. 1/15 r.p.m. 115 volts, 60 cycles, 2.7 
watts, with a 3g” shaft plus an extra 11%” long 
shaft and setscrews. For the serious amateur 
astronomer, includes full directions for making 

your own clock drive. 


Stock No. 60,205-EP ....... $4.00 Postpaid 
6X FINDER TELESCOPE 


Has crosshairs for exact 
locating. Ycu focus by 
sliding objective mount 
in and out. Base fits 
any diameter tube — an 
important advantage. 
Has 3 centering screws for aligning with main 
telescope. 20-mm. diam. objective. Weighs 
less than % pound. 

Stock No. 50,121-EP 











$8.00 Postpaid 





MOUNTED BARLOW LENS 
m Double and _ triple 
your . Telescopes 
® power with a Barlow 
Lens. Ours is mounted 
in chrome-plated brass 
tubing with variable spacers—just slide this 
mounted negative lens into your 1%” I.D. 
eyepiece holder, and use your regular eyepiece 
in it. Fully guaranteed to please you. 
Stock No. 30,200-EP ..... . $8.00 Postpaid 








ORDER BY STOCK NO.—SEND CHECK OR 
M.O. — MONEY-BACK GUARANTEE 


BARRINGTON, NEW JERSEY 








AMAZING OPTICAL BUYS 


‘and OTHER SCIENTIFIC BARGAINS 





metre MOUNT FOR LARGER TELESCOPES 


Finest new heavy duty mount avail- 
able. Specially designed for 8” tele- 
scopes, either commercial or amateur 
—also ideal for 6” scope. Can han- 
dle 10” reflector and up to 5” re- 
fractor. Massive design with 1% 
diameter polar and delineating axis. 
Cast iron construction. Weighs 75 
Ibs. including counterweights. 
vides mass where most needed. Per- 


” 


fect balance. Fine adjustment for latitude setting. Posi- 
tive shaft clamping. Large bearing surfaces. Specially de- 
signed tube handle for better tube rotation. Can be per- 
manently mounted on standard 4"' pipe. For professionals. 
serious amateurs, educational institutions. Aluminum 
setting circles available at extra cost. State mirror diameter 
when ordering. 

Stock No. 85,134-EP ........ .... $79.50 F.O.B. 
Shiping wt. 85 Ibs. Barrineton, N. J. 
Suppress Internal Reflection 
FLOCK PAPER TUBE LINING 
Superior To Dead Flat Black Paint 
Special paper with black velvet-like surface which absorbs 
light and prevents unwanted reflections and glare. Ideal 
for screen on which to project star images to get proper 
effect. Easily glued or cemented inside your tube. FEA- 
TURED in Apr. '61 POPULAR ASTRONOMY article 

by G. R. Wright, page 13. Comes in sheets 27”x36”. 
Stock No. 60,068-EP per sheet $1.00 Postpaid 











WRITE FOR FREE CATALOG “EP” 
144 Pages! Over 1000 Bargains! 


Fantastic variety — never before 
have so many lenses, prisms, 
optical instruments, and compo- 
nents been offered from one 
source. Positively the greatest 
assembly of bargains in all 
America. Imported! War Sur- 
plus! Hundreds of other hard- 
to-get optical items. Many sci- 
ence and math learning and 
teaching aids. 

Write for Free Catalog ‘‘EP.”’ 














A wide-field Erfle eyepiece, taking 
in 2° or 3° and giving a magnifica- 
tion of about 30 times, is most de- 
sirable for comet seeking. Refractors 
of similar aperture and focal length 
are classic in this field, but the re- 
quirements make them expensive if 
the optics are good. 

If this field of observing were 
taken up by more amateurs equipped 
with the proper type of instrument, 
the number of comets found by ama- 
teurs would rapidly increase to at 
least the same annual total as dis- 
covered 20 or 30 years ago by ac- 
tive amateur astronmers. An aver- 
age of about 200 observing hours 
has been found by many observers 
to bring the reward of at least one 
newly discovered comet. 





(Editor's note: An unfortunate 
transposition of several lines in the 
last paragraphs of Tom Cave’s 
article last issue has caused con- 
siderable reader queries. Remain- 
der of second-last paragraph 
should read: “ . . . the writer’s 
personal 11-inch Newtonian, on 
nights of excellent seeing, will give 
definition and resolution equal to 
the best 12-inch refractor. The 
greater ease of figuring the long- 
focus mirror and the larger toler- 
ance for error in correction make 
this mirror well suited for the 
amateur mirror maker.” 





ATM PLACEMENT BUREAU 


AMatee TELESCOPE MAKERS who 
might wish to make their hobby 
also their vocation may have the op- 
portunity after registering their 
abilities and background with the 
newly formed Astronomical League 
Committee for Optical Placement. 
The committee includes well-known 
telescope makers Ralph K. Dakin, 
H. F. DaBoll and Robert E. Cox. 

The purpose of this service will be 
to accumulate a list of experienced 
optical workers from the ranks of the 
amateur telescope makers and to 
make this list available to those in 
industry who might be interested in 
training such persons to become 
skilled optical technicians in the 
production and testing of high- 
quality optics. Optical firms through- 
out the United States have found the 
amateur telescope maker the best 
source of material for training of this 
sort, and the Astronomical League 
hopes that it can assist its members 
and interested amateurs throughout 
the country to locate suitable outles 
for their talents. 

Now in preparation is material 





giving a suggested program of opti- 
cal study and working techniques 
to prepare oneself for a professional 
career in optics. This brochure will 
be included with all requests for ap- 
plications to register. There is no 
charge for this service, which is it 
expected will be in operation by the 
fall; likewise there is expected to be 
no expenses in its operation other 
than the time donated by committee 
members. Therefore. to obtain an 


application form and a_ suggested 
program of optical study. a stamped 
self-addressed envelope is necessary 
with all inquiries. Correspondence 
must also include a similar envelope 
if a reply is to be expected. No ac- 
knowledgment of a request for appli- 
cation will be sent without return 
postage. Inquiries should be ad- 
dressed to Robert E. Cox, Chairman, 
Optical Placement Committee, 327 
S. Main Street, O’Fallon, Missouri. 








THE SPACE K-4 DELUXE 


ae 






Assembled 
$98.50 


Again . . 
beginner should have . . 
with clamps . . 
seamless aluminum tube . . 


$39.95 F.O.B. Pottstown, Pa. 


STEP INTO SPACE....with SPACEK! 


You can take a GIANT STEP into space—right from the start—with SPACEK Telescopes! 
Our big-scope know-how has given us small-scope savvy . . 
needs (and what he doesn’t need). We BUILD IN the important features . . 
WAIT until LATER for the features you NEED NOW! Just look: 


THE SPACE K-3 “STARTER SCOPE!” 


. planned economy! Everything the 
- equatorial mount 
. rack-and-pinion focusing . . . 
. tripod with metal 
legs . . . two standard-size eyepieces (60x, 120x) 


. . . 3-inch aluminized spherical mirror . . . just 


. we know what the amateur 
- no need to 


Here it is . . . the 41%4-inch reflector that 
can keep you busy the rest of your life! 
The Space K-4 Deluxe brings the universe 
into your own back yard . . . lunar detail 
. . . planetary markings . . . variable stars 

. clusters . . . galaxies . . . doubles. 
Here are some of the features you'd pay 
a premium for in other telescopes: 


® Rugged and smooth equatorial mount 

® Inch-thick shafts on both axes 

® Tensioning clamps and Tensalloy 

bearings 

Six-power, 1-inch finder with crosshairs 

Seamless aluminum tube (hammertone 

green) 

® Rack-and-pinion focusing 

Three standard (11/4” O.D.) eyepieces: 

50x, 100x, 200x 

@ 4Y%4-inch Ye-wave aluminized and coated 
mirror (f/11) 

@ Easy breakdown for storage 


@ AND... a massive, yet light, observa- 
tery-type perma-port pier . . . perma- 
nent while you observe . . . portable 


when you finish! 


Buy the complete kit and assemble it 
yourself in just a half hour—$79.50 
F.0.B. Pottstown, Pa. 


Fully assembled, ready to use—$98.50 
F.0.B. Pottstown, Pa. 
(No charge for crating) 





AMERICAN 
DEPENDABILITY 
AT 
REALISTIC PRICES 








Act.) 





Send cash, check or money order today... . 
or write for our colorful catalog of Spacek 
Telescopes. (Spacek Telescopes approved for 
purchase under National Defense Education 


SPACEK 
INSTRUMENT COMPANY 


1130 Sembling Avenue 
Pottstown, Pa. 
Telephone: FAculty 3-2825 
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(UNIVERSAL TIME) 

















West East 
7 Pid 
( < 




















Se, 























\ 




















~ I} 











CONFIGURATIONS OF JUPITER’S SATELLITES (I-IV) 


OCTOBER 1961 
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Date 


1 


NON 


23 


24 
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Time (EST) 


SEPTEMBER 
Satellite 
21:38 I 
22:31 I 
22:41 IV 
19:47 I 
21:59 Ill 
21:24 I 
23:57 I 
21:09 I 
22:09 I 
23:26 I 
0:26 I 
19:27 Ill 
21:02 II 
21:42 I 
21:29 IV 
23:50 II 
22:58 I 
0:04 I 
19:50 Ill 
20:13 I 
20:47 II 
21:26 II 
23:28 Il 
23:37 II 
19:43 I 
20:51 I 
19:01 Ill 
21:02 II 
22:03 I 
22:37 Ill 
23:22 II 
19:17 I 
20:29 I 
21:34 I 
22:46 I 
20:01 I 
20:57 II 
22:47 Ill 


Date 


1 


Cur whd 


27 
29 


Observable Phenomena of J upiter’s Satellites 


Satellite 


OCTOBER 
Time (EST) 
21:09 I 
22:25 I 
21:56 I 
19:11 I 
21:29 Ill 
19:29 IV 
20:16 I 
20:38 II 
18:49 I 
19:48 I 
21:06 I 
20:11 Ill 
20:41 II 
21:54 Ill 
21:24 IV 
19:26 I 
20:45 I 
21:43 I 
20:15 I 
20:26 II 
20:36 III 
20:40 II 
18:12 II 
18:24 IV 
19:34 Ill 
21:22 I 
18:34 I 
20:27 II 
18:08 I 
19:27 I 
20:50 II 
18:13 Ill 
19:56 Ill 


Phen. 


TI 
SI 
ER 
Se 
Se 
SI 
OD 
OD 
SI 





EXPLANATION OF SATELLITE 
DIAGRAM 


Ellective with the unification of the 
British and American Nautical Almanacs 
the monthly configurations of Jupiter’s 
bright satellites are now presented in a 
new and more useful type of diagram. 


The central vertical band in the dia- 
gram represents the equatorial diameter 
of the disk of Jupiter. The relative posi- 
tions of the satellites at any time with 
respect to the disk of Jupiter are given by 
the curves. In cases where a satellite is 
immersed in the shadow of Jupiter or 
occulted by its disk, the curve is inter- 
rupted. 


The horizontal lines show the positions 
of the satellites at Oh Universal Time 
(Greenwich Mean Time) for each day of 
the month. For example, the horizontal 
line for the 15th of this month would 
show the positions of the satellites at 
7:00 p.m. on the 14th of the month for 
an observer in the Eastern time zone. 


(Diagrams taken from 1961 American 
Ephemeris and Nautical Almanac.) 





(Times EST) E—eclipse (satellite passes into shadow of planet) ; O—occultation (satellite passes behind planet; 
T—transit (satellite or satellite shadow passes across disk of planet); S—shadow (shadow of satellite cast on 
disk by sun) ; D—disappearance; R—reappearance; I—ingress (entrance upon disk); e -egress (exit from disk). 
Satellite designations; I—Io; Il—Europa; II1I—Ganymede; IV—Callisto. 
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The shadows that shiver and shake on the TV screen are shivering and shaking in ue vaanwms, 
somebody else's living room tonight. Johnny has discovered something new. complete with its handy, handsome, 
He's traded the fleeting, flickering ‘‘thrills’’ of the 24 inch screen for the ne 
timeless excitement and majesty of the night sky. 
He’s traded the nervous rattle of the private eye’s gun for a ringside seat at 
the stupendous nightly fireworks in the heavens. 
He has, in short, discovered astronomy. 
Nothing better could happen than what happened to Johnny. And it happened simply 
because someone took the trouble to awaken, nourish and satisfy a lifetime of curiosity This 38-page handbook contains: 
: constellation map « glossary of 
in Johnny by making him the gift of a fine telescope. 


telescope terms « how to choose 
Someone, not so long ago, gave Johnny a Unitron. 5 Wnenine > Sinks tis sneer 


Write to UNITRON for this valuable 


UNI R N Observers Guide and Catalog # 43-T 


INSTRUMENT COMPANY + TELESCOPE SALES DIV. — 66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS. 





ENGINEERED FOR THE LAST WORD IN BREATHTAKING PERFORMANCE . . . PRICED 
FOR FIRST CHOICE IN VALUE ... FULLY EQUIPPED WITH MANY EXTRA FEATURES 


You'll Marvel At How 
The Superb Optics Of 
This Portable RV-6 


6-inch 


DYNASCOPE ~ 


Gives The Same Exquisite Definition 
As Far More Expensive Instruments! 


Including . . 
@ SETTING CIRCLES 


@ ELECTRIC DRIVE (Patented) 
® ROTATING RINGS 


Model RV-6 Complete 


with Dyn-O-Matic Electric Drive 
and All Features Described Below 


1 See Instrument, No Costly Accessories Needed! 


$49495 


f.o.b. Hartford, Conn. 
Shipping Wt. 55 Ibs. 
Express Charges Collect 
No Packing or Crating 


This new addition to the Dynascope line has won immediate recog- J ~ 
nition from schools, colleges, and professionals, as an outstanding ae 
achievement in a 6-inch telescope. Although it was only recently in- 
troduced, our files are already filled with complimentary letters from 
excited amateurs and professionals all over the country. Each one is 
truly amazed at the superior optical performance of this new RV-6 
6-inch Dynascope! Here is large aperture in a quality instrument at 
a price that compares with many 4-inch telescopes. And this low cost 
includes such exclusive extra features as electric drive (patented). setting 
circles, and rotating rings! There are no ‘“‘extras’’ to run up your cost! 


The superb optical system resolves difficult objects with definition 
that is absolutely breathtaking. The close tolerance of the precision con- 
struction assures an accuracy and smoothness of operation once associated 
only with the finest custom models. The heavy-duty mount, complete 
with electric drive, provides the stability so essential for satisfactory 
viewing, yet there is easy portability because in a matter of minutes 
the entire telescope can be dismantled into three easy-to-handle sections. 

Only Criterion’s engineering ingenuity, coupled with volume pro- 
duction and modern manufacturing methods, makes this handsomc 
6-inch model available at such reasonable cost. You can order it with 
complete confidence that it will live up to your expectations in every 
way. for this assurance is guaranteed under our full-refund warranty. 
Send your check or money order today. Or use our liberal time-pay - 
ment plan and take months to pay. 


YOU COULD PAY $100 MORE 
WITHOUT GETTING ALL THESE 
SUPERIOR FEATURES (Except on Another Dynascope) 


1. EXQUISITE OPTICAL SYSTEM INCLUDES F/8 6-INCH 
PARABOLIC PYREX MIRROR accurate to better than 1% wave, 
zircon-quartz coated, and guaranteed to reach all theoretical limits 
of resolution and definition. Teamed with elliptical diagonal, g = — — inl 
mounted on 4-vane a‘justable spider. é 

2. NEW DYN-O-MATIC ELECTRIC DRIVE with smooth self-acting 
clutch that engages and disengages automatically as you seek differ- 
ent objects. Will not interfere when manual operation is desired. 
Entire drive housed in trim aluminum case. Plugs into ordinary 
household socket. 

3. CHOICE OF ANY 3 EYEPIECES from the following: 65X-18mm 


Charges 


~ 


: a 


— 


ENJOY IT NO W — take 


up to 24 months to pay under 
our Easy Terms plan! 


Just a small down payment de- 
livers this big 6-inch DYNA- 
SCOPE. Pay the balance at your 
convenience over 6, 12, 18, or 
even 24 months! Write for de- 
tails. or order today by sending 
your check or money order with 
coupon below. 


Sound too good to be true? 
Then read what these delighted 


Achromatic Ramsden; 10@X-12.7mm. Achromatic Ramsden: 150X- 
9mm. Achromatic Ramsden; 220X-6mm. Orthoscopic; 320X-4mm. 
Orthoscopic. All are precision-threaded, give sharp images to ex- 
treme edges. 

4. SOLID NEW EQUATORIAL MOUNT extra-reinforced design to 
provide pillarlike stability. No annoying side play or wobble. Ad- 
justs easily to anv latitude. 

5. SETTING CIRCLES for both right ascension and declination. 
Handsomely engraved and finished in fine aluminum. 

6. 6 x 30 FINDERSCOPE, ACHROMATIC, COATED, with accurate 
crosshairs and fine focus. Durable cast-aluminum bracket with 6 
adjusting screws allows positive collimation. 

7. ROTATING RINGS FOR MAXIMUM VERSATILITY AND 
VIEWING COMFORT. Solid-cast, chrome finish, rings are generous 
1” wide with felt lining. Newly designed construction, with over 
sized knurled adjusting knobs, affords maximum rigidity and allows 
for quick disassembly and portability, with or without tube. 

8. STRIKINGLY HANDSOME, WHITE, 50” BAKELITE TUBE 
with porcelainized Duralite finish, durable yet light. Walls are %” 
thick, completely insulated and anti-reflective blackened inside. 

9. BRASS RACK-AND-PINION EYEPIECE HOLDER has preci- 
sion-cut rack and gear for easier, smoother, more positive focusing. 
Takes standard 114,” oculars, negative or vositive. 

10. STRONG, VIBRATION-FREE, ALL-METAL TRIPOD with easi- 
ly removable legs. Provides sure, steady support, plus lightweight 
portability. 


CRITERION MANUFACTURING COMPANY 
331 Church St., Hartford 1, Conn. 


Manufacturers of Quality Optical Instruments 


“I never dreamed such a bril- 
liant, ciear image could be 
had with a telescope costing 
under 200. It is one of these 
rare bargains that you find 
only once or twice in a life- 
time.”” 

B.S.—New Jersey 


scope line. 


DYNASCOPE owners have to say: 


“A friend of mine has a 6- 
inch telescope without electric 
drive, for which he paid over 
$300. He agrees that my new 
DYNASCOPE not only out- 
performs it, but is a much 
better-looking and better-built 
instrument.”’ J.L.—New York 


() Please send me, under your MONEY-BACK guarantee, the RV-6, 6” Dyna- 
scope. Full payment of $194.95 is enclosed. 


() Send complete information describing easy payment plans. 


[J Send FREE ILLUSTRATED LITERATURE of all the telescopes in the Dyna- 


“Congratulations on the ex- 
cellence of your workmanship. 
The optics are truly amazing. 
I never expected such won- 
derful performance.” 
L.H.N.—Massachusetts 


seieaneninaeielennniemaemenaaandenienn ee, 
Criterion Manufacturing Co. 
Dept. MSR 11, 331 Church St., Hartford 1, Conn. 

















